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PROCEEDINGS

THE ROYAL IRISH ACADEMY

PAPERS READ BEFORE THE ACADEMY.

A REPOET TJPO^T THE MOLLUSCA (EXCLUDING THE
CEPHALOPODA AND NUDIBRANCHIATA) OBTAINED
BY THE ROYAL IRISH ACADEMY CRUISES OF 1885,

1886, AND 1888. By GEORGE W. CHASTER.

[Read June 27, 1898.]

A PEEiiMiNABY and confessedly incomplete list of the Mollusca from

tlie "Lord Bandon " expedition of 1885 was drawn up by Mr. W.
Swanston, f.g.s., and published in the Proceedings of the R.I.A. in

the following year. Further notes on mollusca of special interest,

obtained by the later expeditions, have appeared subsequently. But

no attempt has been made to draw up a full and annotated list of the

Testacea of the district investigated by the Academy—a district sur-

passingly rich in its molluscan fauna. My object in preparing the

present report is to attempt to supply this want, so far as is possible.

Some time ago there came into my hands certain of the dredgings

which had been partially examined by Mr. Swanston, and put aside

to be more carefully searched. These gatherings yielded a large

number of species, many not included in the published list, and some

of remarkable interest. On my communicating the results to Dr.

Scharff, he, with the greatest courtesy, consented to allow me to

examine the material that had been deposited in the Dublin Museum,

E.I. A. PEOC, SEE. m., VOL. V. B
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only stipulating, as was necessary in tlie interests of the institution

under his care, that any types required by the Museum should be sent.

Mr. Joseph Wright, f.g.s., also, ^ith the genial readiness which ever

characterizes the true naturalist, has permitted me to search through

the floatings from the finer portions of the dredgings, from which

floatings he had obtained the Foraminifera already reported upon. To

these gentlemen I must express my gratitude. My tribute of thanks

is also due to Professor Haddon, Messrs. R. Welch, R, LI. Praeger,

B.A., and A. E.. Nichols, b.a., for their hearty co-operation; and to

Mr. E. A. Smith, f.z.s., and the Marquis of Monterosato, for their

kindness in determining certain critical forms.

The material, as it came to me, consisted of floatings, shelly delris,

muddy sand, and fine gravel, from all of which the coarser part had

already been separated. There were also a few boxes containing such

of the larger shells as had been discarded. In the great majority of

cases the larger forms, those measuring more than a quarter of an inch

in length, are represented only by immature or fragmentary examples.

Eespecting these I can, therefore, give little or no information beyond

the mere fact of their occurrence. Far different is the case of the

more minute species. These are in many instances represented by a

very great number of specimens, sometimes showing marked varietal

modifications. Amongst them, too, there are several possessing special

interest, being either rare or hitherto unknown.

I may here mention that, during the process of examination, cer-

tain species occurred in so large a number of the dredgings (not

always in great numbers, be it understood) as to impart a character-

istic " facies " to the moUuscan fauna. I refer, of course, to such

forms as are usually accounted more or less rare. Of these character-

istic species the following may be mentioned :

—

Ftdsellum lofotenscy

Sars ; Liostomia clamda, Lov. ; Mangelia Irachystoma, Phil. ; Neolepton

Clarhia, CI. ; Alvania alyssicola, Porb. ; Cardium minimum, Phil.

Scarcely less remarkable is the comparative rarity of Cyclostrema,

Jeffreysia, Velutina, Turlonilla. Rissoa {Cingida) oltusa, Cantr.,

usually one of the commonest of molluscs in British seas, only occurs

in one or two gatherings with even a moderate degree of frequency.

The group Bela is quite unrepresented.

In some cases an attempt has been made to indicate the bathy-

metrical range of a species. The figures given refer only to the coasts

of Kerry and Cork. It seems far better thus to indicate the range of

the various species within the limits of the district under considera-

tion, rather than to give the vertical range of a widely distributed



Chaster—On the MoUusca ohtained by the B.I.A. Cruises. 3

species, perhaps sub-littoral in Arctic regions and abyssal in the
Mediterranean, In compiling these figures I have availed myself of

the information given in published accounts such as the " Porcupine "

expedition reports, for the first seven stations of the 1869 expedition

lie within the limits of the area under consideration. As regards
classification and arrangement, I have pretty closely followed the
scheme adopted in the Rev. Canon IS'orman's "Museum ISTormannia-

num." The deplorably incorrect nomenclature of Jeffreys' " British

Conchology " makes the matter of terminology a difficult one for a

student who, like myself, has but little leisure time, and but limited

opportunities for consulting the necessary literature. My endeavour

will be to employ the names which, by the rule of priority, must of

necessity be adopted. Unfortunately the number of changes is large,

but there seems to be no alternative course.

As regards the value of sub-generic divisions, opinions may be

allowed to differ. It seems greatly to facilitate the close study of

some of the large groups, such as the Odostomice and Rissoce^ if the

species be arranged in small groups with distinctive generic names,

rather than to "lump " together a great assemblage of more or less

heterogeneous forms.

I feel compelled to enter a strong protest against the useless and

ridiculous practice of " emending " the names which have been given

to species and genera—a practice greatly in vogue at the present time.

Can anyone pretend that the change of Kellia into KelJyia aids in any

way the study of the mollusc ? Quite the contrary, it is a hindrance,

increasing as it does the burden of synonymy, already weighing so

heavily upon the student. Moreover, an author is not responsible for

any want of classical erudition displayed in the names he quotes : to

each name is (or should be) appended the name of its originator, to whom
alone belongs any blame. Any attempt to tinker with original names

seems to me to savour strongly of pedantry and impertinence ; for the

original author may have possessed scholastic knowledge equal to that

of his critic. Are Sheneia, Hissout, Montaguia really improvements

upon 81ienea, Rissoa, Montacuta ? Let us take Rissoia : even if con-

chologists agree upon this, will the student of the sponges be willing

to similarly change the name Nardoa^ the only precisely analogous

case I know ? Prom Mr. MacAndrews' name there have been used

in the mollusca Macand/recB, Maccmdrai, Macandretvi, Macandrevia.

Can conchologists agree which of these is right, and will the student

of the Madrejwraria accept their decision for the correction of the

name of the little Irish coral Sphenotrochus Macandreivanus ? These

B 2
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so-called emendations add greatly to the cumbrous appearance of a

name quoted fully. As an instance take

Montaguia, BD. & D. emend. {Mo7itacuta, Turton) ovata, Jeff.

emend, (ovalis, Gr. 0. Sars.).

How much simpler and better is Ifontacuta ovalis, Gr. 0. Sars ?

It seems far better to leare all names in their original form, unless

the author himself subsequently corrects them, as Jeffreys did

Otnalogyra.

The data of the various dredgings from which I have received

material are given below. In some cases I was furnished with the

number of the Station only, and the precise locality and depth cannot

be given ; this, however, is of but little consequence, for the different

logs in a station were not widely separated, and did not vary greatly

in depth.

"LoED Bakdox" Ceuise, 1885.

[Station 1,-40 miles off S.W. Ireland; lat. 51° 15' I^.]

Log 3.—depth, 80 fathoms ; sand and shells.

Station II.—Dursey Sound ; depth, 20-25 fathoms ; sand.

Log 6.— S. entrance to Dursey Sound ; depth, 25 fathoms.

Statiojt III.—llouth of Xenmare Eiver ; depth, 38-47 fathoms (logs.

9, 10, 11, 12, 21).

Log 9.—Between Dursey Sound and Lamb's Head ; depth,

41-38 fathoms; mud.

Log 11.—2 miles S.W. of Skarriff ; depth, 44-38 fathoms;

muddy sand.

Log 12.—1 mile S. of Skarriff; depth, 40 fathoms; muddy
sand and dead shells.

Log 21.—Between Bull Ptock and Great Skellig; depth,

48 fathoms ; fine sand.

Station IY.—Balliu skellig Bay ; depth, 5-27 fathoms (logs. 13,

14, 15).

Log 14.—S. end of the Bay, ^^.E. of Hog's Head; depth,

17-12 fathoms; stones.

Log 15.—N. end of the Bay ; depth, 5 fathoms ; fine sand,

with Zostera,

Station Y. (logs. 16, 17).

Log 16.—26 miles W.X.W. (compass) of Great Skellig;

depth, 120 fathoms ; sand.

Log 17.— 3^ miles S, of jJTo. 16 ; depth, 110 fathoms; sand.
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Station YI. (logs. 18, 19, 20).

Log 18.—12 miles S.W. of Great Skellig; depth, 79 fathoms;

sand.

Log 19.—2 miles KW. of ^o. 18; depth, 79 fathoms;

sand.

Log 20.— 1 mileE.S.E. of Is^o. 19; depth, 70 fathoms; muddy
sand.

Station VII. (logs. 22, 23).

Log22.—7 miles S.S.AV. of DurseyHead; depth, 40 fathoms;

coarse sand.

Log 23.—2i miles E. of l^o. 22 ; depth, 37-35 fathoms

;

coarse sand.

Station VIII. (logs. 24, 25, 26).

Log 24.—W. entrance to Berehaven, close to Bere Island

depth, 25-8 fathoms ; coarse sand and broken shells.

Log 25.—Berehaven, from Volage Eock to Hornet Eock
depth, ahout 5 fathoms; mud, sand, and stones.

Log 26.—Berehayen, S. of Beal Lough to George Eock

depth, 7 fathoms ; fine, dense mud.

Log 28 (Station XL).— Off Baltimore, 2-J miles S. of chapel

on Sherkin Island ; depth, 30 fathoms; mud.

Log 29 (Station XII.).—9 miles S. of Glandore; depth,

40 fathoms; broken shells.

Log 30 (Station XIII.).—About 10 miles S. of Galley Head
light ; depth, 54 fathoms ; mud, sand, and dead shells.

Log 32 (Station IX.).—Bantry Harbour ; depth, 4-6

fathoms ; mud.

"LoKD Bandon" Cktjise, 1886.

Log 31.—8|- miles S.W. of Ballycotton ; depth, 391 fathoms;

sand and broken shells.

Log 33.—Lat. 51° 22i'X., long. 7°58'W. ; depth, 52*

fathoms
;
gravel and broken shells.

Log 34.—10 miles S. of Xo. 33; depth, 55^ fathoms; more

sandy than last.

Log 35.—Glandore Harbour, W. channel; depth, 4 fathoms;

seaweed, sand, and broken shells.

Log 39.—Lough Hyne; depth, 0-20 fathoms; fine, dense,

foul mud.



6 Proceedings of the Royal Irish Academy.

Log 40.—Long-Island channel ; depth, 3^-5 fathoms ; fine

sand and sea-weed.

Log 41.—Crookhaven (opposite Coastguard Station); depth,

3^ fathoms ; dense, sticky mud.

Log 42.—9J miles S.W. of Castletown Berehaven ; depth,

37i fathoms ; sand.

Log 50.—Yalentia Harbour ; depth, 4-7 fathoms ; sand and

dead shells.

Log 53.-5-8 miles W. of Great Skellig; depth, 70-80

fathoms ; fine muddy sand.

Log 55.—Mouth of Kenmare Eiyer; depth, 23-38 fathoms;

foul ground.

Log 57.—35 miles W. f S. of Dursey Head ; depth, 100

fathoms ; sand.

Log 58.—43i miles W. f S. of Dursey Head; depth, 110

fathoms ; sand.

Log 59.— 50 miles "W. |- S. of Dursey Head; depth, 214

fathoms ; sand.

Log 60.—57 miles W. i S. of Dursey Head ; depth, 265

fathoms ; sand.

Log 62.—Berehaven; depth, 5-10 fathoms.

Log 63.—Berehaven ; W. entrance; depth, 10-20 fathoms;

mud, sand, dead shells.

Log 64.—Long Island Sound ; depth, 5-6 fathoms ; sand,

mud, sea-weed.

"Flying Falcon'' Ckuise, 1888.

Log 67.—Lat. 51° 2' N., long. 11° 27' W. ; depth, 345

fathoms; fine sand.

Log 69.—Lat. 51° 1' K, long. 11° 50' W. ; depth, 750

fathoms ; mud from stomach of HoloiJmria.

Log 70.—Berehaven Harbour ; depth, 7 fathoms ; mud.

Log 73.—Depth, 50 fathoms.

There were also a few packages of sand, etc., from the "Lord
Bandon" cruises without log numbers. These are as follows :

—

A.—Shallow water.

B.—Derrynane Hai'bour, between tides.

C.—Hone Island, Ballinskellig, between tides.

D.—Yalentia Harbour, between tides.

E.—Between Home Island and Ballinskellig.
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For the sake of completing the records I have quoted from the

published list of Mr. Swanston ^ and from a manuscript list placed at

my disposal by Mr. Nichols. These quotations are enclosed in square

brackets [ ], and those citing the numbers of the Stations are from

the former ; those log numbers fi'om the latter source.

Spirialis EETEOVEEStrs, Fleming, sp, {Fusus).

Logs 6, 9, 12, 17, 23, 25, 28, 30, 33, 42, 53, 54, 57, 65, 67, E.

The specimens met with are all of small size, though this is

scarcely a matter of surprise ; for shells so fragile as the adult

Spinalis can scarcely be expected to stand the rough usage necessarily

accompanying the process of washing and sifting. Great differences

in the relative proportions were noticed, but it seemed better to avoid

mentioning distinct varieties when all the examples were so small.

As there still appears to be some doubt as to the identity of the genera

Limacina and Spinalis, it appears advisable to retain the latter,

Cavolina teispinosa, Lesueur, sp. {ITyalcea).

Logs 16, 67, 69 [69 tow-net dead.]

I only found fragmentary specimens.

Clio pxeamidata (Browne), Linn.

Logs 17, 65, 67 [68 living.] Fragments only occurred

in the dredging.

[Clion:e boeealis, Pallas - C. limacina, Phipps.

Log 60, tow-nets.]

ScAPHANDEK LiGNAJRics, LinuG, sp. {Bulla).

Logs 9, 12, 18, 33, 42 [55, 59, 72]. Depth, 30-100

fathoms.

S. PiTKCTO-STEiATUs, Mighels and Adams, sp. {Bulla).

Log 67.

A small, broken, dead specimen.

[AcEEA BULLATA, MiiUer.

Log 62 (Berehaven ; depth, 5-10 fathoms), living.]

EoxANiA uteiculus, Brocchi, sp. {Bulla).

Stations [IIP], VIII. Logs [55, 56, 69].

DiAPHANA QUADEATA, Mouterosato, s.p. {Amphysphyra).

Logs

A single specimen from each locality. The Marquis of Monterosato

has identified the species amongst a number of minute indeterminable

1 Proc. Eoyal Irish Academy, 2iid. Ser., vol. iv., July, 1886, pp. 623-632.
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shells submitted to him. It has somewhat the form of D. expansa,

Jeff., but differs in the folloTring particulars :—The upper part of each

•^horl is very sharply angulated, the nucleus is inverted and concealed,

instead of being prominent, and the lines of growth are far more

llexuous. The species is new to the British fauna.

I have been unable to consult the original description, and to

ascertain the locality whence the type specimens were obtained, and

therefore quote the reference given me by the Marquis—" Journal de

Conchyliologie," 1876, p. 280.

DiAPHAis^A irnftiTA, Brown, sp. {Utriculus) = Bulla hjalina^ Turton.

Logs 6, 9, 12, 25, 70 ; depth, 5-40 fathoms. The few-

specimens found are all small.

[ToEis^ATiis^A OBTrsA, Montagu, sp. {Bulla).

Log 50.]

T. TEuxcAiTJLA, Bruguierc, sp. {Bulla).

Stations [III.], [YIL], YIIL, VI. Logs 28, 33, 35, [39],

40, 62, 63, A, E, P.

T. sTAiiiniLATA, Philippi, sp. {Bulla).

Stations YL, [YIIL, XL] Logs 6, 12, 22, 33, 35.

Cyxichxixa xiTmuLA, Loven, sp. {Cylichna).

Logs 9, 11, 12, 17, 18, 20, 21, 28, 30, 33, 34, 41, 42, 53, 57,

[63] ; depth, 3|- to 54 fathoms. Yery abundant.

Yolvctjella AcmirN'ATA, Bruguiere, sp. {Bulla).

[Station III.] Logs 30, 42; depth, 37^-54 fathoms. Three

small dead specimens.

BuLLiNELiA cTLi:sDEACEA, Pennant, sp. {Bulla).

Logs 9, 11, 12, 21, 24, 28, 33, 42, 55; depth, 20-52*

fathoms.

Action toen-atilis, Linne, sp. {Voluta).

Logs 9, 22, 28, 33, [35, 72, 73].

Phxlixe a:peeta, Linne sp. {Bulla).

Logs 41, [40, 62, living].

P. SCABEA, Miiller, sp. {Bxilla).

Stations [II.], YI. [YIL], YIIL Logs 9, 11, 12, 21, 28,

30, 31, 33, 42, 55 ; depth, 30-70 fathoms.

P. CATE>"A, Montagu, sp. {Btdla).

Station YIIL Logs 62, 63.

P. PUNCTATA, Clark, sp. {Bullcea).

Station YIIL Logs 55, 63.
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P. PEUINOSA, Clark, sp. {Bullcea).

Logs 18, 28, 55; depth, 30-79 fathoms. Four very small

specimens.

P. NiTiDA, Jeffreys.

Logs 28, 42, 55, 63. A single specimen at each locality.

This, like so many other species, progressively diminishes in

size from northern to southern localities. The examples met
with in these dredgings are of small dimensions, though not

nearly so diminutive as a specimen in my collection from

Malta.

Tethts PxnsrcTATA, Cuvier, sp. {Aplysia).

Stations [II., YIIL] Logs 40, [41, 70, living].

[OscANitrs MEMBEANACETJS, Moutagu, sp. {Lamellarici).

Log 70 living, A. E. N.]

[PiEtJEOBRANCHXTS PLUMUiA, Moutagu, sp. {Bulla).

Log 73 living.]

Otina OTIS, Turton, sp. {Helix).

Station VIII., C.

[Caeinaeia, sp.

Log 67 tow-net.]

CiATHTJEELLA iiNEAEis, Montagu, sp. {Murex).

Station YIII. Logs 3, 6, 9, 11, 30, 31, 33, 34, 35, 50,

C. PUKPTJEEA, Montagu, sp. {Murex).

Logs 25, 35.

C. EETicruLATA, Renier, sp. {Murex).

[Station III.] Log 3. An immature specimen.

Teeetia anceps, Eichwald, sp.
(
Clathurella), = Pleurotoma teres, Forbes.

Logs 12, 17, 18, 22, 28, 31, 33, 34, [56 (o:ff Dursey Head;,

depth, 93 fathoms)] ; depth, 30-110 fathoms.

Bellaediella geacilis, Montagu, sp. {Murex).

[Station YIIL] Logs 28, 33, [73].

[H^ffiDEOPLEtrRA SEPTANGULAEis, Moutagu, sp. {Murex).

stations III., YIIL]

Typhxomangelia nivalis, Loven, sp. {Pleurotoma).

Logs [59], 67. A small, live specimen.

Mangelia attenuata, Montagu, sp. {Murex).

Logs [39], 55.
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M. cosTATA, Donovan, sp. {Murex).

Station VIII. Logs 3, 6, 9, 11, 12, 21, 22, 28, 31, 33, 34,

35, 42, 50, 55, [62], 63, A. ; depth, 0-80 fathoms.

M. sTEiOLATA (Scacclii), Philippi, sp. {Pleurotoma).

Station VIII. Two specimens.

M. BEACHTSTOMA, Pliilippi, sp. [Pleurotomo).

Station VIIL Logs 3, 9, 11, 12, 21, 22, 28, 30, 33, 34, 42,

50, 55, 62, A. ; depth, 0-80 fathoms. Frequent at depths of

30-50 fathoms.

[CHETSODOiius ANTiQuus, Linne, sp. {Murex).

Station VIIL]

\yar. DESPECTA, Linne, var. [Murex).

Station III., A. E,. Mchols.]

[Teitonoptjsijs gracilis, Da Costa, sp. [Buccimmi).

Station XII. Logs 56, 67.]

[T. iSLAOT)icus, Chemnitz, sp. {Fusus).

Log 67 living, H. K. Jordan.^]

[T. ETJsiEOEMis, Broderip, sp, {E'ucmium)= Fusas fenestratus, auct.

Log 73, H. K. Jordan and A. E. ISTichols.]

T. PEOPiN-Qims, Alder, sp. {Fusus).

Stations [VI.], VIIL

[ Var. iNTEEMEDiA, Jordan.

Log 44, H. K. Jordan and A. E. Mchols.]

[ Var. NANA, Jordan.

Station IV., H. K. Jordan and A. E. Nichols.]

[ Var. iNCEASSATA, Jordan.

Log 42, H. K. Jordan and A. E. Nichols.]

[ Var. JEEEEEYsiANA, Pischcr.

Station VII., H. K. Jordan and A. E. Nichols.]

[BtrcciNOFUsus beeniciensis. King, sp. {Fusus).

Log 67, H. K. Jordan and A. E. Nichols].

[BircciNOPSis Dalei, J. Sowerhy, sp. (Buccmum).

Log 67, H. K. Jordan and A. E. Nichols.]

BucciNUM UNDATUM, Linne.

Stations [IIL], VI., VIIL Log 34.

iProc. Eoy. Irish Acad., 3rd Series, vol. ii., 1892, p. 394.
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[B. HUMPHEETsiANTjM, Bennett.

Log 53, H. K. Jordan and A. R, Mchols.]

ITassa inceassata, Strom, sp. {Buccinwn).

Station YII. Logs 3, 9, 11, 12, 24, 26, 28, 29, 30, 31, 34,

35, [41] 50, [52, Ballinskellig Bay ; dei3th, 20-35i fathoms],

55, 62,63, A, C, E; depthi, to 40 fathoms.

I^assa eeticulata, Linne, sp., {Buccimim).

Stations [YI., VIII.] Logs 3, 35, 62.

CoLTJMBELLA Hali^eti, Jeffreys.

Logs 58, 67, [69].

Tkophok clatheaius, Linne, sp. {Miirex), var. ieuncatus, Strom.

Stations VII., [IX,]. Logs 3, 9, 12, 24, 28, 33.

This species occurs only very sparingly. Alive specimen of

the var. alia, Jeffreys, at log 28.

'Teophon mtjkicattjs, Montagu, sp. {Murex).

Station VI.

[ Var. bahvicestsis, Johnston, var. {Murex).

Log 33.]

It is absolutely impossible to separate Trophon larvicensis

specifically from T. miiricatus. If a sufficient number of spe-

cimens are examined, a few typical exam^Dles of each may be

picked out, leaving a residuum of shells, which present every

intermediate gradation and which it is futile to attempt to

allocate to either species.

TuEPUEA LAPixLtJs, Linne, sp. (^Buccimim).

Stations [VII.], VIII. Logs 35, [41], A.

[Cassidaeia EtJGOsA, Linne, sj). - Morio tyrrhena, auct. Logs 60, 67].^

Depth, 40-539 fathoms.

Teivia eueopcea, Montagu, sp. (Cyprsea).

Stations [HI.], VIIL Logs 3, 33, 35, 63, [70].

AiiPHPEEAS pattila, Pennant, sj). (^Bulla). Log 28.

Chenopus PES-PELiCAjsri, Linne, sp. {Stromhis).

Station VI. Logs 3, 9, 12, 22, 24, 28, 29, 30, 33, 34, [35],

40, 42, 50, [53], 55, 73 ; depth, 5 to 80 fathoms.

Teiphoeis peeveesa, Linne, sp. {Troclius),

Station [VII.], VIIL Logs 6, 9, 28, 30, 33, 34, 35, 40.

^ Proceedings Eoyal Irish Academy, Srd Series, vol. i., 1888, p. 40.
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Ceeithiopsis tubkectjlaeis, Montagu, sp. {Murex).

Stations [II.], VIII. Logs 9, 11, 33, 34, 35, 62, C.

C. Baeleei, Jeffreys.

Logs 11, 12, 25, 28, 33, E. ; depth, to 165 fathoms.

C. CONCATENATA, Conti, sp. {CeritMum).

Logs 6, E.

BiTTiTJM EETicuLATUM, Da Costa, sp. {Stromliformis).

[Station VII.] Logs 15, 18, 26, 28, 30, 35, 39, 40, 50^

62, 63, A, C, E.

Ttjeeitella communis, Eisso = terelra, auct. (non Lin.).

Logs 3, 9, 11, 12, 17, 18, 21, 22, 24, 26, 28, 30, 31, 33, 34,

40, 42, 50, 53, 55, 63, [70, 72], A ; depth, to 110

fathoms.

Gmcvm. impeefoeatttm, Gr. Adams, sp. {Bentalium)^ - Dentalium trachea^

Montagu.

[Station VII.] Logs 25, [40].

C. iNCUEVATUM, G. Adams, sp. {Serpula), = Dentalium fflalrum^

Montagu.

Logs 6, 12, 15, 22, 25, 28, 31, 33, 35, 39, 40, 42, 50, 55^

A, B, E; depth, to 52^ fathoms.

LiTTOEiNA littoeea, Linne, sp. {Turlo).

Logs 35, [40], 63.

L. EtFDis, Maton, sp. (Turbo).

Station VIII. Logs 50, 62, 63, A, C, D, E, E.

L. NEEiToiDES, Linne, sp. (Turho).

Log 62, C, E.

L. obtusata, Linne, sp. (Turho).

[Station VIII.] Logs [50], 62, 63, A, B, D, F.

Lacuna palltdula. Da Costa, sp. {Neritd).

Station VIII. Logs 28, 35.

L. divaeicata, Eabricius, sp. [Trochus).

Stations III., [IV.], VIIT. Logs 20, 28, 35, 40, 42,

55, 62, 63, [52 (Ballinskellig Bay), 70] ; depth, 4 to 70

fathoms,

CiTHNA TENELLA, Jeffreys, sp. {Lacuna).

Log 69. One broken specimen.

Skenea planoebis, Eabricius, sp. (Turlo).

Station VIII. Logs 6, 18, 28, 35, 40, A, E, E.
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E-ETROTOETiNA FuscATA, Chaster.

Log 39. A single specimen. Though evidently specifically

identical with my types from Tangier Bay, the shell from

Lough Hyne is rather more flattened than they. It is not a

mere reversed monstrosity of SJcenea planorhis, as might at first

be supposed. The nucleus of the shell is smaller ; the direction

of the lines of growth different, and the shell does not reach

more than a third of the size of that species. Owing to its

very diminutive size it will probably never be a commonly

known shell.

HoMALOGYEA ATOMTJS, Philippi, sp. {Truncatella).

Station VIII. Logs 39, 70, A. A good number of fine

live specimens from Lough Hyne.

H. nscHEEiANA, Monterosato. Log 39. A single specimen. This

species, so common in many parts of the Mediterranean, has ap-

parently not been noticed on our coasts before. Though devoid

of the characteristic radiating ribs of S. rota, it is in its other

characters more closely allied to that species than to S. atomus.

H. EOTA, Forbes and Hanley, sp. {SJcenea).

Station VIII. Logs 6, 28, 35.

Jeffeetsia DiAPHAisrA, Alder, sp. {Rissoa ?). F, A single specimen,

Alder's change of his original name glalra to diaphana may per-

hapsbe allowed to stand, although it was wholly unnecessary, for

he had pointed out that his new species was not a true Rissoa.

Consequently his original name was valid, even if Brown's

Rissoa glahra proved to be a diiferent species, as Alder thought

it was when he suggested the alteration of the name.

Rissoa PAEVA, Da Costa, sp. {Turlo).

Stations [YIL], YIII. Logs 3, 6, 15, 19, 28, 30, 35, 40,

50, 62, 63, 64, A, C, D, E, P.

Var. INTEEET7PTA, J. Adams, var. {Turlo). Logs 3, 35, 40, 50, 55,

62, 63, 70, C, E, E.

E. iNCONSPicTTA, Alder.

Logs 6, 9, 11, 12, 17, 25, 28, 31, 33, 34, 35, 40, 42, 50, 55,

63, 70; depth, 4-110 fathoms.

Var. ALBELLA, LoVGU.

[Station YIII.] Logs 35, 39, 40, 63, A. Young speci-

mens of the var. alhella greatly resemble in form R. pulcher-

rima, Jeffreys.
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E. GuERiNi, Eecluz. (= R. costulata, Alder).

[Station II.] Log 35.

ZiPPOKA MEirBKANACEA, J. Adams, sp. {T^irho), yar. labtasa, Montagu.

Logs [33], 35, 41, 63. Jeffreys very unfortunately applied

Adams' name menibranacea to the form -which Montagu recog-

nized as a well-marked variety and named laliosa. Equally

unfortunate, too, was his use of Philippi's name elata for

Adams' type ; the true elata is wholly unlike any of our

British varieties.

Peksephona violacea, Desmarets, sp. {Rissoa).

Stations YI., [YIII.]. Logs 35, 50, 63. A very few dead

specimens.

Alvania Test^, Aradas and Maggiore, sp. (Rissoa) : var. abyssicola,

Forbes, var.

Station YIL Logs 9, 11, 17, 18, 21, 28, 30, 33, 42, 55, 59
;

depth, 30-808 fathoms. Little variation is exhibited by any of

the numerous specimens, most of which are wholly white and

uncoloured. There is, of course, a small form associated with

those of ordinary size. This, however, seems of so constant

occurrence amongst the Eissoidse, that it cannot be considered

as a true variation.

A. cniicoiDES, Forbes, sp. {Rissoa).

Logs 31, 33 ; depth, 391-90 fathoms.

A. EETiCTJLATA, Moutagu, sp. {Turho).

stations [II., III., YI.], YIII., [XL]. Logs 30, [33], 34,

50, A.

Var. CALATHTJS, Forbes and Hanley.

Log 33. I fully endorse the statement made by Jeffreys, in

his " Eritish Conchology," that R. calathus is probably only a

variety of R. reticidata. It is hopeless to attempt to separate

specimens if only a sufficient number are examined.

A. PTjNCTiJEA, Montagu, sp. {Turho).

Logs 6, 9, 11, 12, 15, 19, 22, 28, 31, 33, 35, 40, 42, 50, 53,

55, 62, 63, 70, C, E ; depth, 0-79 fathoms. A few specimens

exhibiting a varicose rib were noticed. Such specimens seem

to be unworthy of recognition as distinct varieties, for they

occur with approximately equal frequency at the most widely

separated localities. It merely seems to indicate that amongst

the RissoidcB a further growth can, when conditions are favour-
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able, take place after adult age is reached. The condition is

met with in Galeodma carinata, Da Costa (= Rissoa striatula

Montagu) ; Alvcmia ccmcellata, Da Costa ; A. reticulata, Mon-
tagu, and its var. calatlius ; A. punctura, Montagu

; A. alyssi-

cola, Forhes, Rissoa parva, Da Costa ; and R. inconspicua,

Alder. The variety distorta, Marshall of Onola striata , Adams
belongs to the same category.

Var. DivEESA, Jeffreys.

Log 28.

A. CAJTCEL1A.TA, Da Costa, sp. {Turlo).

Station VIII. Logs 11, 30, 33, 34.

Maitzonia costata, J. Adams, sp. {Turlo).

Station VIII. Logs 35, 40, [50], 62, E. The name Flem-

ingia, proposed by Jeffreys in 1884 for the Rissoa %etlandica

group, being pre-occupied by De Koninck in 1881, we must
adopt the name Man%onia, Brusina, 1890.

M. zetlandica, Montagu, sp. {Turlo).

Logs 9, 33.

CiKGTJLA SEMisTEiATA, Montagu, sp. {Turlo).

stations VI., VIII. Logs 28, 35, [40], 62, E.

C. OBTUSA, Cantraine, sp. {Rissoa) = Rissoa soluta, auct. non. Philippi.

Depth, 0-110 fathoms. The shell which the Marquis of

Monterosato identifies as Philippi' s Rissoa soluta agrees far

more closely with the original description and figure than does

our shell. It belongs to the Setia group, being quite smooth

and glossy, instead of being spirally striated as is the species

found in our seas.

CiNGrLLA TEiEASciATA, J. Adams, sp. {Turlo) = Rissoa cingillus, auct.

Logs 33, 35, [39], A, B.

Setia etjlgida, J. Adams, sp. {Helix).

Logs 25, 64, E.

Cekatia PEOxnrA, Alder, sp. {Rissoa).

Logs 12, 25, 28, 30, 40, 42; depth, 5-808 fathoms. The
radula of this species is so remarkable as to render it worthy of

generic distinction on that ground alone.

Htala viteea, Montagu, sp. {Turlo).

Stations VI., VIL Logs 3, 9, 11, 12, 21, 25, 26, 28, [33],

42, 55, 63, A ; depth, 5-808 fathoms.
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OyoBA. STB.IATA, J. Adanis, sp. [Turlo).

Logs 6, 9, 11, 12, 17, 19, 22, 26, 28, 30, 31, 33, 34, 35 [39],

40, 50, 55, 62, 63, 64, A, C, D, E.

Var. sATA TTT.Ts, Mollei' (= arctica, Loven).

Logs 25, A, F.

Baeieeia Er^EA, ]y!;ontagu, sp. (Turho).

Logs 40, E.

Paltdestetxa STA&XALis, Bastei, sp. {Turho), =S'i/drohia ulvce (Verma.'n.t),

auct.

Logs [35], 40, A.

ToExrs srBCAErNATUs, Montagu, sp. {Melix).

Station Till, Logs 12, 30, 35. Loth as I am to alter the

-^ell-known name Adeorhis for this species, there seems to be no

doubt as to to the propriety of so doing. The only species of

S. Y. Wood's genus Adeorlis, which is described and figured,

is A. striatus (= Valvata ? striata, Phil.). This, the first

species, becomes the type and the generic name, belongs to

the species usually known as Circuliis striatus, Ph. (= Circulus

Duminyi, Jeff.).

The name Tormis of Turton, though published anonymously,

antedates that of "Wood, even though this were valid. But
"Wood's name being inadmissible, Tormis will stand on the

strength of, and dated from, Jeffery's "British Conchology

"

(vol. iv., p. 231), if the original anonymous publication be

unrecognized. The ITarquis of Monterosato has for years used

this emended nomenclature in his correspondence with me, and

the name Tornus is used by Sacco in the present year (Bull.

Mus. Turin).

The radula of this species is characteristically Eissoid, and

very closely resembles in the form and arrangement of the teeth

that of Onoha striata.

ToENTJS niPEESPicrrcs, Monterosato, sp. {Adeoriis).

Logs 9, 11; depth, about 40 fathoms. Pour specimens.

It is interesting to observe how the distribution of this species,

so long unrecognised in our seas, is steadily extending. It is

now known fi-om the X.E., W., and S.W. of Ireland as well

as from Scotch, llanx, and English waters.

Captjxtjs ncN'&AEicrs, Linne, sp. {Patella).

Stations [lY.], YIII. Logs 6, 11, 12, 22, 28, 31, 33,

63, [73].
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[Velutina l^vigata, Pennant, sp. {Helix).

Stations III., XI. Logs 70, 73.]

LAiiELLAsiA PEESPicuA, Linne, sp. (Selix).

Logs 40 E. A young specimen from each, gathering.

[jSTatica AFEEffis, Gmelin, sp. {Nerita).

Log 69. One young specimen.]

LrifATiA GLATJCi^TA, Linne, sp. {Nerifa).

Stations [III., IV.], YI., YIL, VIIL, [XI]. Logs 3, 34,

35, [42, 62], 63, [72 (Gknclore Harbour; depth, 53 fathoms),

73] ; depth, 4 to 808 fathoms. Yar. lactea, Jeffreys. Station

YIII.

L. MoiTTAGri, Forbes, sp. {Natica).

Stations III., YIII. Logs 28, [72] ; depth, 30 to 808

fathoms.

L. soEDEDA, Philippi, sp. {NaticcC).

Logs 28, [42, 53, 55, 56 (o:S Dursey Head; depth, 93

fathoms), 59] ; depth, 30 to 214 fathoms.

L. CATENA, Da Costa, sp. {^Cochlea).

Station YIII. Log 33.

ScAEABiA ciATHEATTJS, Da Costa, sp. {Stomibiformis) = S communis,

Lamarck.

Station YIII. Logs 33, [50].

S. TBETELTANA (Leach M.S.), Winch.

Station YIL Logs 9, 11, 17, 18, 28, 30, 31, 33, 34, ,42,

63, 67, [73]; depth, 10 or 20 to 808 fathoms.

S. CLAiHEATULA, G. Aclams, sp. (Turbo).

Station YIIL Logs 6, 21, 22, 28, 30, 33, [39], 42,50,

64 ; depth, 5 or 6 to 52^ fathoms.

AcLis suPEAXiTiDA, S. Y. Wood, sp. {Alvanta).

Logs 9, 11, 17, 18, 22, 28, 33 ; depth, 30 to 110 fathoms.

A. ASCAEis, Turton, sp. {Turbo),

Logs 6, 9, 11, 12, 22, 28, 33, 42,55 ; depth, 25 to 808

fathoms.

A. Walleei, Jeffreys, var. exigua, G. 0. Sars.

Logs 18, 42 ; depth, 37-i- to 79 Fathoms. A single specimen

from each, locality. Judging from the records of this species,

it appears to occur in comparatiyely shalloTV ^vater, off tie-

S.W. of Ireland.

E.I. A. PEOC, SEE. III., YOX. T.
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Phertsixa Gttlsox^, Clark, sp.
(
Chemnitzia).

Logs 6, 25. The name PJierusa being preoccupied, Canon
iSTorman's generic name is adopted.

CniA MiJs'rMA, Jeffreys, sp. {Odostomia).

Log 25. A single specimen only represents this common
form. Jeffreys was certainly mistaken in describing this

species as possessing a tooth, on the columella. T have

minutely examined hundreds of specimens, and can, with, con-

fidence, assert that there is never any trace of such a tooth. I

entirely agree with the ]\Jarquis of Monterosato in trans-

ferring this species from the Pyramidellidcs to the Aclidce.

Cioirtsoirs iTNictrs, Montagu, sp. {Turlo).

Logs 12, 28, 39.

Edxiha polita, Linne, sp. {Turlo).

Station YIII. Log 63.

E. nniiEiDEDiA, Cantraine.

Log 25.

E. ixcTjEVA, Eenier, sp. {Reliy:),^ E. distorta, auct., non Deshayes.

Logs 6, 9, 11, 12, 15, 22, 25, 28, 33, 34, 35, 40, 42, 55, 63,

73 ; depth, 4 to 165 fathoms. It seems far better to follow

MIE. Bucqnoy, Dantzenberg, and Dollfus in adopting Eenier's'

very appropriate (and by far the earliest) name incurva for this

species, than to attempt to settle whether Eulima Philippii,

as Weinkauff called it, can stand, there being a prior E.

Pliilipini, a fossil skell, so named by Hayneval and Ponzi.

I mnst confess that I am quite nnable to separate the E. anti-

flexa of ITonterosato from this species.

[E. GRACILIS, Eorbes and Hanley.

Log 63. Mr. I^ichols, fide Mr. J. T. Marshall, as E. distorta,

var. gracilis.'] E. gracilis appears to me a good species.

[E. EPHAiriLXA, Watson.

Log 63. Mr. Nichols, ^(/e Mr. J. T- MarshaU.]

Leiosteaca suBFLATA, Donovan, sp. {Turlo).

Stations [III.], YIII. ; depth, 30 to 808 fathoms.

L. BrLi>^EATA, Alder, sp. [Eulima).

Station YIII. Logs 6, 11, 12, 22, 28, 31, 33, 34, 42, 63,

73 ; depth, 4 or 7 to 80 fathoms. In Tryon' s " Manual of Con-

chology" there is a suggestion that this species is probably

only varietally separable from the last. In the entire group

Eulimidce no better separated species could be found.



Chaster— On the Mollusca obtained by the M.I.A. Cruises. 19

OnosTOiiiA cois"oiDEA, Broechi, sp. (Turho).

Station YII. Logs 3, 9, 11, 12, 18, 21, 28, 31, 33, 42,

50, [55] ;
depth, 4 or 7 to 808 fathoms. This species, the

type of the genus Odostomta, is well represented in the

dredgings.

Var. AUSTKAiis, Jeffreys.

Log 33. A single specimen.

Although I am quite convinced of the propriety of subdividing

the group of shells which Jeffreys included in the genus Odosto-

mia, none the less do I agree in the main with his last remarks

on the subject which appeared in the "Porcupine" Eeports.

Par too great value has been placed upon solitary characters,

such as the presence or absence of sculpture or of columellar fold.

I have specimens of Pyrgiilina indistincta, Montagu, from Salona

Bay, Greece, showing gradations from typically sculptured shells,

to others quite smooth. In some species, e.g., Eulimella com-

mutata, Monts., the columellar fold is very variable as to its

presence or absence. Obviously, then, characters such as these,

which are not of specific value, cannot furnish bases for generic

subdivisions when taken alone. But the peculiarities of the

fold and sculpture, when taken in conjunction with other

characters, as the form of tlie shell, the conformation of the

apex, the sinuation of the outer lip, afford good ground on

which to build.

O. coNSPicuA, Alder.

[Station VII.] Logs 30, 33. Young specimens only.

O. TTMBiLiCAEis, Malm, sp. {TurhoniUa).

Log 42. A single specimen. I strongly suspect that this

species is little more than a local variety of the next.

0. ACUTA, Jeffreys.

Station YITI. Logs 9, 11, 28, 42.

0. PLiCATA, Montagu, sp. {Turho).

Logs 35, 62, E,

0. TTTEEiTA, Hauley.

Logs 6, 28, 35, 63.

Va/r. NANA, Marshall.

Log 42.

C 2
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0. TJNiDENTATA, (Montagu), auct.

Logs 11, 17, 21, 22, 28, 33, 34, 55, 63, D; depth, 10 or 20

to 808 fathoms, Montagu's Turho imidentatus apparently

included the present and at least one other species, Brachystomia

eulimoicles, Hanley. In his remarks Montagu notes that the

shell has usually a tinge of purple, or rose colour at the tip,

and mentions that it was obtained alive on Pecten maximus

from deep water. Being acquainted with the latter fact, he

must have found etdimoides, the form which so usually is asso-

ciated with the Pecten : the apex of the species under consider-

ation has only a dull bluish colour, whilst eulimoides is always

tinged with either orange or rose. It is worth noting that

Turton, Fleming, Macgillivray, Martin, and Yeramy all identi-

fied the species associated with Pecten as Montagu's wiiden-

tata.

Bea.ch:tstomia EULiMoiDEs, Hanley, sp. {Odostomia).

Stations II., YIII. Logs 28, 31, 33, 63, A.

Var. EissoiDES, Hanley, var. {Odostomia).

Logs 6, 25, 35, E, F.

Var. ALBELLA, Loveu, var. {Tiirlonilla).

Log 6. Some years ago I ventured to affirm that Clark was

right in uniting these forms. Since then I have examined

very many examples of the various forms and am still further

confirmed in my opinion.

[B. suBOBLONGA, Jeffreys, sp. {Odostomia).

Log 37, Mr. Mchols/^^e Mr. J. T. Marshall].

Spiralin-a, nov. gen. (non SpiraUna, Giimbel, 1862, = Spirolina, Lam.,

1804).

S. spiEALis, Montagu, sp. {Turlo).

Station YIII. Logs 6, 9, 11, 12, 17, 18, 22, 28, 33, 34,

35, 55, 63; depth, 4 to 110 fathoms. This species is a

member of a group of closely allied forms widely distri-

buted. Its affinities are all with the Bracliystomia group, from

which it differs in being sculptured with strong, straight, longi-

tudinal costse abruptly terminated (or in some forms abruptly

reduced in size to thread-like strise) at the periphery by the first

of a series of spiral striae which encircle the base.

JoEDANiELLA, nov. gen.
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J. NiYosA, Montagu, sp. {Turbo).

Log 6, 25, F. This species is remarkaWy rare in the material

examined. The Txwlo nivosus of Montagu and the Odostomia

truncatula of Jeffreys helong to a very distinct group for which

I suggest the name Jordaniella. Mr. Jordan's name is appropri-

ately associated with 0. truncatula, he being the first to recognize

its peculiarities.

Onbina bivisa, J. Adams, sp. {Turlo) = Odostomia insculpta, auct.

Logs 6, 9, 12, 18, 22, 28, 33, 34, 35, 42, 63 ; depth, 4 to 79

fathoms. The specific name divisa ought unquestionably to be

adopted: Adams' description, brief as it is, applies perfectly to

the present species and to it alone. Gray's generic name
Auriculina (1847) was preoccupied by Gratel in 1838. Conse-

quently De Eolin's Ondina, 1870 stands.

O. DiAPHANA, Jeffreys, sp. {Odostomia).

Logs 6, 12, 22, 25, 33 ; depth, 5 to 52f fathoms.

O. Warreni, Thompson, sp. {Rissoa).

Station YIII.

Pyegulina inteestinota, Montagu, sp. {Turlo).

[Station YL] Logs 6, 12, 28, 33, 34, 35, 63, A ; depth,

4 to 55^ fathoms. Montagu's type, judging from his descrip-

tion and measurements, is evidently the small slender form

which Jeffreys called the variety suturalis, supposing it to be

the Rissoa striata, afterwards R. stcturalis, of Philippi. The
more robust form which Jeffreys took as his type may perhaps

be recognized in Brown's Jaminea oltusa, in which case the form

should be called var. obtusa, Brown. Both forms occur in the

dredgings.

P. DECussATA, Moutagu, sp. {Turbo).

Station VI. Logs 6, 25, 26, 33, 35 ; depth, 4 to 52^ fathoms.

P. INDISTINCIA, Montagu, sp. {Turbo).

Station YIII. Logs 3, 9, 11, 12, 28, [33], 39, 42, 63, 70,

73 ; depth, 7 to 80 fathoms. The majority of the specimens are

broader than the type form, with more convex whorls and finer

sculpture. They differ from the var. brevior, Jeffreys, in their

large size. In the material from logs 12, 39, and 42, there

occurred specimens of a remarkable form perhaps referable to

the present species. The shells are small, the largest measuring

only 2*2 mm. the longitudinal ribs are stronger than those of
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indistinda, the spiral striae are three only in number on the

body whorl, two on each of the upper whorls. The whorls

are flattened. There is no trace of a columellar fold. Its apex

is bluntly truncated like that of indistincta and not small and
oblique like that of clathrata which latter species it closely

resembles in sculpture. None of the numerous specimens of

indistincta approach it. The two forms appear quite distinct.

I have specimens of this puzzling form from the Mediterranean,

It appears to be distinct from both indistincta and clathrata,

but until a good series can be obtained, it may be considered a

variety of the former and designated var. simulans.

LiosTOMiA CLAVULA, Loven, sp. (^Turlonilld).

Logs 9, 11, 12, 18, 21, 22, 28, 34, 42, 55, 63, 64, depth 5

or 6 to 79 fathoms. This species, usually accounted a rarity,

occurred in surprising abundance, especially in the dredgings-

from the mouth of Kenmare Eiver. The great majority of the

specimens are of the form of Loven's type which has not been

recorded, so far as I am aware, from British waters. His

description and the dimensions fg-^T mm.) agree entirely with

my observations of these shells. There are, however, a few

examples of a form so unlike the type that they would assui'edly

be considered specifically distinct did not intermediate grada-

tions occur. This varietal form, which has the peculiarities of

ordinary British specimens markedly exaggerated, deserve a

special name, and I would suggest as a suitable appellation

—

Var. iioBTTsTA, var. nov. Shell having the form of a truncated

cone, instead of being almost cylindrical, of thicker texture

than the type, with a larger umbilicus, and a sub-angulated

periphery. Height 1'5 mm. Breadth '75 mm.

NcEMiA DOLioLiFOEMis, Je&cys, sp. {Odostotnia).

Log 28. Two or three broken specimens.

TiJEBONiLLA LACTEA, Liuue, sp. {Turho).

Logs [33], 50, E, Remarkably rare. Linne's name may
j)erhaps stand, although it is noteworthy that the Marquis of

Monterosato rejects it.

T. pusiLLA, Phillippi, s^. {Chemnitzia), non Odostomia2nmlla,Je&ejs.

Station VIII. Log 42. This, like the former species, is

only represented by a fragmentary specimen or two.
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Var. LACTOiDES (Monterosato MS.)-

This form, characterised by its regularly conical outline and

broad base, represents one extreme of a series, at the other end

of which is T. delicata, Monterosato. Every intermediate gra-

dation exists between the two. Like so many other common
and widely ranging species T. pusilla varies greatly, and to

attempt to separate the more marked varieties as distinct species

is both unscientific and confusing.

EiJLiMKLLA sciLLJE, Scacchi, sp. {Melanio).

Stations [VII.], YIII. Logs 21, 33 ; depth, 40 to at least

370 fathoms. Eidimella is, as Professor Verrill has pointed

out, scarcely worthy of separation from Turlonilla. Both

typically have the same microscopic spiral strise and all other

characters in common. Turlonilla di:ffers only in its longi-

tudinal ribs. These are absent on the lower whorls in some

species, and are wanting on the upper half of the shell in a

form I have from Delos. They consequently form a poor

character on which to base a genus.

E. coMMtJTATA, Mouterosato, = acicula, Philippi, 1836, non Lamarck,

1815.

Logs 9, 11, 12, 16, 22, 26, 28, 33, 42, 50, 53, 55, 63, 70;

depth 7-120 fathoms. The specimens found exhibit a good

deal of variation in their characters.

Var. VENTiiicosA, Eorbes v.

Logs 17, 18, 20, 33, 53 ; depth, 52^-110 fathoms. I^o in-

termediate specimens occurred connecting the variety and

type. These appear to have become distinct in the district

investigated. They are easily and completely connected in

certain other British areas.

E. ifiTiDissiMA, Montagu, sp. {Turho).

Station YIII. Logs 6, 15, 25, 40, 62. Very rare in the

dredgings examined.

Ptegostelis iNTEEKUPTA, Totton, sp. [Turhonilla).

[Station III.] Logs 18, 30, 42. A few fragmentary

examples.

P. scALAEis, Philippi, sp. {Melania).

Log 6, A single broken specimen.

Var. EDTESCENs, Forbes, v.

Los 50.
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Phasianella. pullus, Linne, sp. {Turho).

Station VIII. Logs 6, 19, 28, 35, 40,50, [52 (Ballinskellig

Bay)], 62 C, E.

Cyclosteema seeptjloides, Montagu, sp. {Helix).

Logs 6, 22, 25, 30, 42. Eare.

C. NiTENS, Philippi, sp. {Delphinida).

Logs 6, 22, 25, 28, 30, 33, 35, 42, E.

Calliostoma zizTPHiNTJS, Linne, sp. {Trochus).

Logs 3, 24, 28, 30, 33, 35, [40, 53, 55], 62.

C. miliaee^ Brocchi, sp. [Troclius) =

[Station III.] Logs 24, 30, 50, [72].

C. MONTAGTJI, "W". Wood.

stations III., YIII. Logs 30, 33, 34.

GiBBULA MAGUS, Linne, sp. {Trochus).

Station VIII. Logs 34, 35.

[GriBBULA TJMBiLicALis, Da Costa, sp. {Trockus), = umUUcafa, Montagu.

Station II. Log. 52.]

G. TTJMiDA, Montagu, sp. {Trochus).

Logs 21, 28, 30, 33, 34, [35].

G. cineeaeia, Linne, sp. {Trochus).

Station VIII. Logs 6, 28, 35, 40, 50, 62, [70], A, C, D, E.

EissuEELLA GEiECA, Linne, sp. {Patella).

Station VIII. Logs 30, 31, 33, 35 [73],

Emaeginula eissuea, Linne, sp. {Patella). Logs 3, 9, 12, 24, 29, 30,

31, 33, 35, [72 (south of Glandore Harbour; depth, 53

fathoms), 73] ; de]3th, 4 to 808 fathoms.

[Emaeginula ceassa, J. Sowerhy.

Stations III., VIII.] ; depth, 25 to 90 fathoms.

Peopiliditjm: ANCTXoiDE, Eorbes, sp. {Patella'^).

Station VIII. Logs 9, 11, 12, 55 ; depth, 40 to 90 fathoms.

PiLiDitJii EiJLVtrM, Eorbes and Hanley.

Stations [II., VL, VII.], VIII. Logs 9, 11, 12, 21, 31, 33,

42, 55 ; depth, 37^ to 169 fathoms.

AcjM^A yiEGiNEA, Muller, sp. {Patella).

Stations VL, VIII. Logs 15, 30, 33, 35, 40, 62, 64, C, E, F.

Helcion pelltjcidtjm, Linne, sp. {Patella.)

Station VIII. Logs 28, 35, 40, [62], A, C, E.
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Yar. L^vis, Pennant, v.

Log 62.

Patella vulgata, Linne.

Station YIII. Logs 35, C.

[Teachtdekmon crN-EEETJS, Linne, sp. (Chiton), = marginatus, Pennant.

Log 62.]

LEPrDOPLETjEus ONYX, Spengler, sp. {Chiton).

[Station VIIL] Logs 30, [44].

AcANTHOCH^TES EAScicuLAEis, Linne, sp. ( Chiton).

Station VIIL

[ToisriCELLA EUBEA, Linne, sp. [Chiton).

Station YIII.]

[Neomenia (?caeinata, TuUberg).

Nympli Bank. A. E. Nichols.]

DENTALniM ENTALTs, Linne.

[Stations L, IV.] Logs 9, 11, 12, 17, 18, 22, 24, 29, 30,

33, 34, [44 (ofe Dursey Head; depth, 108 fathoms)], 55, [56

(off Dursey Head ; depth, 93 fathoms)], 57 ; depth, 25 to 808

fathoms.

D. VTJLGAEE, Da Costa, sp. [Bentale), = tarentimtm, Lamarck.

Logs 18, [56 (off Dursey Head ; depth, 93 fathoms)].

D. AGILE, M. Sars.

Log. 67. Three fine specimens, two containing the animal.

Entalina QuiNaTJANGULAEE, Forbcs, sp. {Dentalim).

Logs 57, 67. Depth, 100 to 370 fathoms. A few examples,

mostly fragmentary.

PuLSELLUM LOEOTENSE, M. Sars, sp. [Siphonochntalium).

Logs 9, 11, 12, 16, 17, 18, 21, 28, 30, 33, 34, 42, 54, 55,

57, 63, 67 ; depth, 10 or 20 to 808 fathoms. This species,

though so widely distributed in the district as regards both

area and depth, only occurs plentifully when a depth of some

seventy fathoms is reached. Most of the specimens belong to

the form which M. Sars described as specifically distinct under

the names of Siphonodentalium affinis. Mr. J, T. Marshall,

though he retains the specific distinction, declares that one

form merges into the other. So trne is this, that it is quite

impossible to separate specimens when dealing with them in

hundreds, as in the case of these Irish examples. The name

affinis must, therefore, be relegated to varietal rank.
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Cadultjs STJBrusiFOEMis, M. Sars, sp. {Siphonodentalium).

Log 67. Several live and dead specimens.

C. PROPiNQTHTS, G. 0. Sars.

Log. 67. A single example.

C. JEFFEETsr, Monterosato.

Log 17. Two fragmentary specimens; depth, 90 to 808

fathoms.

Anomia ephippitjm, Linne.

Logs 3, 6, 9, 12, 15, 19, 20, 22, 24, 28, 29, 30, 31, 34, 35,

40, 41, 50, 59, 62, 64, 67, [72 (south of Glandore Harbour

;

depth, 53 fathoms)], B,C. ; depth, to 370 fathoms.

Var. AcuxEATA, Gmelin.

Station YIII Logs 28, 55, 62, 63, C.

A. PATELLiFORMis, Linne.

[Station VIIL] Logs 31, [53].

Lima Loscombii, G. B. Sowerby.

Stations 7III., [XI.] Log 63 ; depth, 25 to 90 fathoms.

L. subaukictjlata, Montagu, sp. {Pecten).

[Station Vn.]. Logs 6, 12, 33, 34,42; depth, 25 to 55i
fathoms.

Pecten maximiis, Linne, sp. {Ostrea).

Stations [HL], YIII. Log. 63.

P. VAEiDs, Linne, sp. {Ostrea).

Station VIII. Log 63.

P. TiGEKiNTjs, Miiller.

Stations YI., YIII. Logs, 3, 12, 22, 23, 28, 30, 31, 33,

34, [55] ; depth, 30-80 fathoms.

P, mcoMPAEABiLis, Eisso, = Testes, Bivona.

Logs 12, 28, 33 ; depth, 30-808 fathoms. Yalves only.

P. STEiATUs, Miiller.

Logs 29, [72].

P. pusio, Linne, sp. (Ostrea).

[Station YL] Logs 3, 22, 28, 30, [35].

P. oPEECTJLAEis, Linne, sp. (Ostrea).

Stations YL, [YIIL]. Logs 3, 12, 22, 28, 30, 33, 34, 41,

50, [53], 62, 70, 72, 73; depth, 3^-808 fathoms.
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P. PEs-iuTR^, Linne, sp. (
Ostrea), var. septejieabtatus, Miiller.

Station YI. Log 67 ; depth, 80-370 fathoms.

P. siMiiis, Laskey.

Logs 12, 16, 17, 20, 23, 28, 30, 33, 34, [56], 67 ; depth,.

30-120 fathoms.

[P. viTEEUs, Chemnitz, sp. {Pallium).

Log 59] ; depth, 90-370 fathoms.

PoTNA BTJDis, Linne.

Logs 3, [56].

MxxiLTJS EDULis, Linne.

Stations [YIL], VIII. Logs 6, 30, 35, 62, 63, 64, 70, B,

c, r.

MoDioLtrs MODIOLUS, Linne, sp. {Mytilus).

Log 21.

M. PHASEOiiNTjs, Philippi, sp. {Modiola).

Station YIII. Logs 9, 12, 19, 22, 28, 31, 33, 35, 40, 41,.

[52], 62.

MoDioLAEiA DiscoKS, Linne, sp. {Mytilus),

Log 26.

M. MAEMOEATA, Eorbes, sp. {Mytilus).

Logs 28, 35, 39, 40, 50, [62], 63, 70.

M. cosxuLATA, Eisso, sp. {Modiolus). F.

A few valves.

Ceenella dectjssata, Montagu, sp. {Mytilus).

Log 17.

LiMOPSis AUEiTA, Brocchi, sp. {Area).

Log 67. A smaU live specimen.

AxTw^A GLTcniEEis, Linne, sp. {Area).

Station YIII. Logs 6, 17, 30, 31, 33, 34, 55.

Aeca peciujS'Culoides, Scacchi.

Station YII. Logs 17, 18, 56 ; depth, 40-110 fathoms.

A. iactea, Linne.

Log 33.

A. teteagona, Poli.

[Station YIII.] Logs 9, 12, 28, 30, 31, 33, 34, [53 living],

55.
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Ntjcula ntjcletjs, Linne, sp. {Area).

Stations [IV.], YI. Logs 3, 17, 21, 24, 25, 28, 30, 31, 33,

34, 40, 42, 50, 62, 63, [72].

]S". SULCATA, BroniL.

Logs 30, [34].

JS". NiTiDA, G. B. Sowerby.

Logs 9, 12, 17, 24, 26, 28, 30, 33, 35, 40, 41, 42, 53, 55,

57, 62, 64, 70.

Var. EADiATA, Marshall.

Log 28.

[N. TENUIS, Montagu, sp. {Area).

Log 59].

iNuctTLANA TENUIS, Philippi, sp. {Nuculo).

Logs 16, 17, 18, 20, 21, 23, 26, 28, 54, [56 (off Dursey Head

;

depth, 93 fathoms)], 67.

IS". FEiGiDA, Torell, sp. {Yoldia).

Log 67.

IS". PusiLLA, Jeffreys, sp. {Leda).

Logs 11, 12, 28, 40, 42. In no case were live specimens

found.

AsTAETE TKiANGULAKis, Montagu, sp. {Mactro).

Station YIII. Logs 6, 9, 12, 15, 18, 19, 21, 22, 33, 34,

35, 40, 55, 62.

A. SULCATA, Da Costa, sp. {Pectunciilus).

Stations [II., lY.], YIII. Logs 3, 16, 17, 30, 31, 33, 34,

35, [48, 56], 57, [59], 67.

A. MoNTAGUi, Dillwyn, = A. compressa, Montagu, sp., non Linne.

Log 30.

Kelliella miliabis, Philippi, sp. ( Venus ?).

Logs 18, 54, 57, 67.

TuETONiA MiNUTA, Fabricius, s]d. {Venus).

Logs 40, 62.

Kellia suboebiculaeis, Montagu, sp. {Mya).

Station YIII. Logs 6, 9, 11, 12, 18, 21, 22, 28, 35, 40,

42, [55], 64, 70, [73], C, F. Small valves only.

Var. LACTEA, Brown.

Logs 9, 11, 28. Yalves of small size.
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Las^a etjbea, Montagu, sp. {Cardkim).

Log 9, 18, 25, 28, 35, 40, 42, 62, B, C, D, E, F.

MoNTAcrrTA BiDENTATA, Montagu, sp. {Mya).

Logs 6, 9, 11, 12, 16, 21. 22, 24, 26, 28, 31, 33, 35, [39],
40, 41, 42, 55, 57, 62, 63, 64, 70, 73, C, D, E.

Var. TEIANGTJLAEIS.

Log 63.

M. suBSTEiATA, Montagu, sp. {Ligida).

Station YIII. Logs 9, 11, 18, 20, 22, 28, 33, 42, 55, 73.

Yalves only.

M. i^EEUGiisrosA, Montagu, sp. (Mya).

Logs 11, 28, 42, [55]. Yalves only.

Decipitla oyata, Jeffreys.

Logs 11, 12, 21, 28. A few small valves. The discovery

of this species off the south-west of Ireland is a matter of great

interest. Jeffreys found a single valve at Station 18 of the
" Porcupine " Expedition (outside Donegal Bay). I met with

a pair of valves in material from the same dredging. It cannot

be, as Jeffreys states, the Tellimya ovalis of Gr. 0. Sars, for the

latter author figures the hinge, which is of the ordinary

Montacuta type and very different from that of the species

ujider consideration.

Lepton squamosum, Montagu, sp. {Solen).

Logs [62], 63.

L. zaTiDirM, Turton.

Logs 6, 9, 12, 21, 26, 28, 30, 33, 35, 40, 42.

Va/r. CONVEXA, Jeffreys.

Station YIII. Logs 11, 12, 21, 28, 30, 33, 40, 50, 63, 70.

Both type and variety are represented by valves only.

L. Syxesii, Chaster.

Logs 11, 13.

L. Claekls;, Clark.

Station YIII. Logs 11, 12, 22, 28, 39, 42, 63, D. Yalves

only and everywhere rare. There is a considerable amount of

variation in the shape of the different specimens.

L. oBLiauATTJM, Montcrosato.

Logs 11, 42, 55, 63. A valve or two from each locality.
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Caedium: echinattjm, Linne.

[Stations VII., YIII.] Logs 3, 9, 12, 17, 21, 28, 40, 42,

[55, 62, 70, 73].

€. EDULE, Linne.

[Station VIII.] Log 63, C.

C. ExiGiJTJM, Gmelin,

Logs 6, 11, 12, 31, 33, 35, 40, 50, 62, 63, C.

C. FASCiATUM, Montagu.

Logs 9, 12, 21, 24, 28, 30, 31, 50, 63, 70.

C. NODOSTiM, Turton.

Station VIII. Logs 35, 40, 62, 63C, E

.

L^vicAEDiuM NORYEGiotJM, Spengler, sp. {Cardium).

Station VIII. [Log 40.]

Aetica islandica, Linne, sp.
(
Venus).

Station YIII. Logs 9, 11, 12, 22, 28, 30, 42, 55, 63.

Tapes yirgineus, Linne, sp. ( Venus).

Station VIII. Logs 33, 35, [40, 72].

[T. GEoeKAPHicus, Chomnitz, sp.
(
Venus), var. pullastea, Montagu.

Log 62.]

T. ATJEEiJS, Gmelin, sp.
(
Venus).

Log 35.

[T. DECT7SSATTJS, Linn6, sp. {Venus).

Station III.]

OouiDiA MINIMA, Montagu, sp. ( Venus).

Logs 31, 33, 34.

DosiNiA ExoLETA, Linne, sp. {Venus).

Station VIII. Logs 12, [72].

D. LiNCTA, Pulteney, sp.
(
Venus).

Stations [HI.], VIII. Logs 3, 17, 18, 19, 22, 28, 34, 35,

[42], 50, 62, [72].

Venus casina, Linne.

Station VIII. Logs 18, 34, 42, 59, [62, 72].

V. VEEEUcosA, Linne.

[Station VIII.] Logs 21, 28.

V. EAsciATA, Da Costa, sp. {Pectunctdus).

Station VIII. Logs 30, 34, [72].
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V. GALLiNA, Linne.

Station YIIL Logs 3, 17, 19, 22, 28, [42], 63.

Var. LAMiNOSA, Montagu.

Log 28.

TiMOCLEA ovATA, Pennant, sp. {Venus).

[Station L] Logs 6, 12, 17, 19, 22, 23, 24, 28, 30, 31, 33,

34, 35, [39], 40, 41, 50, 62, [72, 73], C.

Ltjciitopsis TJNDATA, Pennant, sp. {Venus).

Station YIII. Logs 11, 21, 42, 55.

AxiNUS FLExiiosus, Montagu, sp. {Tellina).

[Station YII.] Logs 9, 11, 12, 19, 20, 21, 24, 26, 28, 35,

42, 50, 55, 62.

A. PERETJGiNOsxJs, Porbes, sp. {Kellia).

Logs 17, 42, 67.

A. INCEASSATUS, Jeffreys.

Log 67.

The rediscovery of this rare species is a matter of consider-

able interest.

DiPLODONTA EOTUNDATA, Montagu, sp. {TelUno).

Station VIII.

[DoifAX TiTTATUs, Da Costa, sp. {Cuneus).

Station YIII. Log 35.]

D. VAEIEGATTJS, Gniclin, sp. {Tellina) = politus, Poli,

Station YIII.

Oaei FEEEOENSis, Chemnitz, sp. {Tellina).

Station YII.]. Logs 9, 12, 25, [40], 50, 62.

O. TELLINELLA, Lamarck, sp. {Psammohia).

Station VIII. Logs 6, 21, 22, 35, 62, E.

SoLENOCUKTus CANDiDTJs, Renier, sp. {Solen).

Station YIII.

S. ANTiQUATUs, Pultency, sp. {Solen).

Logs 30, [50], 62.

Solen pellucidus. Pennant.

Stations VI. [YII., YIII.]. [Logs 42, 55, 62, 73.]

£S. ENSis, Linne,

Station YIII. Log 40.]
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S. smarA, Linne.

Station YIII. Logs 40, 62.

SEiiTELE CASTAi?EA, llontagu, sp. {Donctx).

station YIII.

[Mactea solida, Linne.

Station YIII. Log 35.]

M. ELLiPTiCA, Bro-svn.

Station YIII. Logs 3, 6, 12, 19, 22, 33, 34, 35, [40], 63,

72.

AI. suBiEuxcATA, Da Costa, sp. {Trigonella).

Log 35.

LuxiiAEiA ELLIPTICA, Lamarck.

Station YIII. [Logs 35, 70.]

Mya TETOfCATA, Linne.

[Station YIIL] Logs 35, 63.

Sphenia BixGHAiii, Turton.

Logs 35, 40, 62, 63. Yalves only.

CoEBiTLA GiBBA, Olivi, sp. {TeUina).

Logs 3, 9, 11, 12, 16, 17, 18, 19, 20, 21, 22, 23, 24, 26, 28,

30, 31, 33, 34, 35, 40, 42, 50, 55, 59, [62], 63, 70, [72], 73.

Saxtcatella plicata, Montagu, sp. {Mytilus).

Logs 11, 26, 28, [70].

Saxicaya EtJGOSA, Linne, sp. {Mytilus).

Logs 3, 9, 11, 12, 15, 19, 21, 22, 24, 28, 30, 31, 33, 34, 35,

40, 42, 55, 62, 63, [70], C, E.

Var. AETiCA, Eorbes and Hanlej.

[Station XIII.]. Logs 6, 12, 23, 24, 25, 28, [31, 52, 53,

70, 73].

LuciNA BOEEALis, Linne, sp.
(
Vent(s).

Stations [lY.], YIII. Logs 3, 9, 11, 12, 28, 35, [52], 55,

59, C.

L. SPEs'iEEEA, Montagn, sp.
(
Venus).

Stations [lY.], YL, YII., [YIII.]. Logs 3, 12, 17, 21, 28,

30, 33, [73].

Tellixa ceassa, Gmelin, sp.
(
Venus).

Station YIII. Logs 6, 11, 22, 30, 33.
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T, TENTHS, Da Costa.

Log 22.

T. FABTJLA, Gronovius.

Logs 35, [70].

T. SQUALiDA, Pulteney.

Station YIII.

T. PirsiLLA, Philippi.

Station YI. Logs 6, 9, 11, 22, 24, 28, 30, 33, 42, C, E.

T. DONACiNA, Linne.

Logs 24, 30, 40, 50, [52].

[Gasteana feagilis, Linne, sp. {Tellina).

Log 62.]

Stnbosmxa phismatica, Montagu, sp. {Ligula).

Stations [II.], YI. Logs 22, 23, 33, 42, [73].

S. NiTiDA, Miiller, sp. [Mya).

[Stations IL, YI., YIII.] Logs 12, 17, 22, 28, 30, [55],

67.

S. ALBA, Wood, sp. {Madra).

Logs 3, 19, 28, [62], 63.

CuspidAEiA cuspidata, Olivi, sp. {Tellina).

Logs 23, [73].

C. cosTELLATA, Deshajes, sp. {Corlula).

Logs 17, 18, [55].

[C. ABBEEYiATA, Forbes, sp. {Nemro).

Station YI.]

Pandoea in^quivalvis, Linne, sp. {Tellina), Var. pinna, Montagu.

[Station II.] Logs 17, 20, [44, 72].

Lyonsia noevegica, Chemnitz, sp. {Mya).

Logs 17, 34, [56], 63.

Theacia papyeacea, Poli, sp. {Tellina).

Station YIII. Logs 9, 22, 33, 40, 62.

CocHDODESMA PEiETENUE, Pulteney, sp. {Mya).

Station YIII. Log 22.

E.I. A. PllOC, SEE. III., YOL. V.
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II.

ITOTES 01^ IRISH WORMS: 1. THE IRISH IvTEMERTINES
WITH A LIST OF THOSE COJfTAINED IN THE SCIENCE
AND ART MUSEUM, DUBLIN. By H. LTSTER JAMESON,
B.A.

(COHMUNICAXED liX DR. SCHARFF.)

[Eead April 25, 1898.]

During the autumn of 1897, I was engaged for six weeks re-arrang-

ing the collection of Irish. Worms in the Science and Art Museum,
Dublia ; and it occurred to me that it might be worth while to

publish, in the case of certain groups at least, lists of the species

which are contained in the collection, together with as complete an

enumeration of previous records as I could collect from the scattered

papers which deal with the Irish Eauna. By so doing, it seemed to

me that I might render the facts more accessible to other workers,

and at the same time make known the hitherto unrecorded examples

which the collection contains.

With this idea in view, I present the following list of Nemer-
tines, which I hope shortly to follow up with remarks on other

groups.

The Nemertines in this collection were in part abeady named. Such
as were not already determined, I hare been able to identify, with the

exception of one or two badly preserved individuals. Under each

species, I first enumerate the examples in the Museum ; then I give

a sketch of the previous Irish records, very doubtful records or un-
certain synonyms being omitted. Where the original observer has used

an obscure synonym for a well-known species, I give this synonym
in brackets

( ). Lastly, I add an account of the general distri-

bution of each species, which I have in great part adopted from
Biirger's Monograph (1).

The number quoted before the year, in some of the records of

specimens in the Museum, refers to the number in the Year Register
of the Museum under which the particular individual is entered.

The classification adopted is that of Burger (1).
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Peotoneheetini .

Carinella annulata (Montagu) - C. aragoi, Joubin.

JExamphs in Museum, . Bantry Bay, 199, 1895; Galway, 1871,

A. G. More; Dalkey Sound, 116, 1892
;

Clew Bay, July, 1890; Eoyal Irish. Acad.

Exp. Log 72, S. of Glandore, 54 fath., 1888.

Distribution in Ireland, . Strangford Lough, BelfastBay, andCo.Down
coast (Meckelia trilineata), Thompson

(7) ; Dublin Bay, Haddon, (4) ; Berehaven,

Haddon (5) ; Valentia, Gamble (3).

•General Distribution, . Atlantic ocean ; British, JS'orwegian and
French coasts ; Mediterranean

; Cape of

Good Hope.

Carinella superba (Kolliker).

Examples in Museum,

Distribution in Ireland,

Berehaven, Royal Irish Acad. Exp. 1885;

Bantry Bay, 43, 1893 ; Clew Bay, July,

1890, Eoyal Dublin Society.

Probably some of the records under C. annu-

lata refer to this species.

Genet al Distribution, . British, and Erench coasts; Mediterranean,

Mesoneiieetini .

Ceplialotlirix biocculata, Orsted.

Examples in Museum,

Distribution in Ireland,

General Distribution,

Ballycastle, Co. Antrim, H. Lyster Jameson,

and H. Hanna (coll. for Eauna and Elora

Committee).

Valentia, Gamble (3).

British and Erench coasts ; Mediterranean.

METAlsEilEEXINI

.

Eunemertes neesii (Orsted).

Examples in Museum,

Distribution in Ireland.

General Distribution,

None.

Dunboy, Berehaven, Haddon, (5).

Iceland; Norwegian, British, and French

coasts
J
Mediterranean.

D 2
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Eunemertes gracilis, Johnston.

Examples m Museum, . None.

Distribution in Ireland,

General Distribution,

Cultra, Co. Down, (Prostoma gracilis,,

Jolinst.), Thompson (7).

North Sea, British and French coasts,.

Mediterranean, Madeira.

Amphiporus dissimulans, Eiches (6).

Examples in Museum,

Distribiction in Ireland,

General Distribution,

None.

Yalentia, Gamble (y^

Plymouth, (Eiches).

? AmpMporus pulcher (Johnston).

Examples in Museum,

Distribution in Ireland,

General Distribution,

None.

?Berehaven, 10 fathoms, Haddon(5).

Greenland, N. America, British and Nor-

wegian coasts, Mediterranean.

Amphiporus lactifloreus, Johnston.

Examples in Museum,

Distribution in Ireland,

General Distribution,

Malahide Sept., 1883, Miss Shannon;

Ballycastle, Co. Antrim, H.L.J. andH.H.
(coll. for Fauna and Flora Committee).

Belfast Bay and adjoining coasts (Borlasia

alba, Prostoma lactiflorea, Planaria rosea),

Thompson (7) ; Malahide, Haddon (4) ;

Yalentia, Gamble (3).

Atlantic part of Polar Sea ; British, Nor-

wegian, French, and North American

coasts : Mediterranean.

Tetrastemma melanocephalum (Johnston).

Examples in Museum,

Distribution in Ireland,

General Distribution,

None.

Strangford Lough (?) (Prostoma melano-

cephalum) Thompson (7), (8). Yar.

diadema, Hubrecht, Yalentia, Gamble (3j,

English Channel, Atlantic coast of France,

Mediterranean, Black Sea, Madeira.

^
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Tetrastemma flavidum, Ehrenberg,

JExamples in Museum^ . None.

Distribution in Ireland, Dublin Bay, Haddon (4). Yar. longissimwn,

Yalentia, Gamble (3).

General Distribution, . British and French coasts, Mediterranean,

Red Sea, Madeira.

Tetrastemma candidum (0. F, Miiller).

Examples in Museum, . Dublin Bay, May, 1884, A. C. Haddon.

Distribution in Ireland, Dublin Bay, Haddon (4) ; Yalentia,

Gamble (3).

General Distribution, . Greenland, Norway, British and French

coasts, east coast of North America,

Mediterranean, Madeira.

Tetrastemma vermiculus (Quatrefages).

Examples in Museum, . None.

Distribution in Ireland, Yalentia, Gamble (3).

General Distribution, . Norwegian, British and French coasts, east

coast of United States, Mediterranean,

Madeira.

Oerstedia dorsalis (Zool. Danic).

Examples in Museum, . Seapoint, Dublin Bay, July, 1884, A. C.

Haddon,

Distribution in Ireland, Dublin Bay, Haddon (4) ;
Yalentia,

Gamble (3).

General Distribution, . Norwegian, British, Danish, and French

coasts, east coast of North America,

Mediterranean, Madeira,

Heteeonemeetini.

liineus gesserensis (0. F. Miiller).

Examples w Museum, . None.
Distribution in Ireland, Belfast Bay {Borlasia octoculata), Thomp-

son (7) ;
{Borlasia olivacea), Thompson

(7), (8); Yalentia, Gamble (3), (Z. ob-

scurus, E.iches = Z. gasserensis (0. F. M.,

fide Biirger).
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JExamples in Museum.,

General Bistrihition, . Common on coasts of Greenland, IS'onvay^

Denmark, Geirmany, France, Holland,

Eelgium, and Britain ; east coast of

United States ; Labrador ; scarce in Medi-

terranean ; ITadeii'a.

liineus longissimus (Gunnerus), = Z. marinus (Davies).

SalthiU, DubUn Bay, 116, 1892, A. C.

Haddon ; Lambay Island, May 25, 1889
;

off Baltimore, 190, 1895, A. E. Mcbols
;

BantryBay, 43, 1893; Bantry Bay, 150,

1893; Bantry Bay, 199, 1895; KiUalla

Bay, Ballina, 1893 ; Ireland, Sui'vey Col-

lection.

Portpatrick and Strangford Longh, Thomp-

son (7) ; Eusb, Co. Dublin, Duerden (2) ;

Dublin, Haddon (4) ; Dalkey, Thompson

(7) ; Yalentia, Gamble (3) ; Berehaven,

Haddon (5) ; Clifden, Thompson (7) ;

Killybegs, Thompson (7).

British, I^orwegian, Danish, German^

French and Spanish coasts. ISTot sufB-

ciently authenticated as a Mediterranean

species.

Lineus bilineatus, M'Intosh.

Xone.

Valentia, Gamble (3).

Bistrihutioi in Ireland,

General Bistrilution,

Examples in Musexun,

Distrihution in Ireland.,

General Distrihution, Coast of Scotland, English Channel, Mediter-

ranean, Madeira.

Micrura purpurea' (Dalyell).

Examples in Museum, . Xone.

Distrilution in Ireland, . Yalentia, Gamble (3).

General Distrihution, . Coast of Scotland, English Channel, Medi-

terranean.

Micrura fasciolata, Ebrenberg.

Examples in Museum,

Distrihution in Ireland,

General Distrihution,

jNone.

Yalentia, Gamble (3).

British and French coasts and Mediter-
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Cerebratulus marginatus, Eenier, = C. angulatus, O.F.M.

JSxamples in Museum, . Mouth, of Kenmare River, Log 11, 1885,

Eoyal Irish Academy Expedition ; large

specimen from stomacli of Gadus morrhua,

Station 188, Blacksod Bay, Eoyal Dub-
lin Society Pishing Survey 1891

;

Eoundstone Bay, Survey Collection (?).

Distribution in Ireland, . Berehaven, Haddon (5).

General Bistrilution, . Greenland and eastern coast of North

America, ISTorway, Great Britain, English

Channel, Mediterranean, Madeira.

Cerebratulus fuscus, M'Intosh.

Examples in Jftiseum, . !N^one.

Distribution in Ireland, . Valentia, Gamble (3).

General Distribution, . British, Erench, and Portuguese coasts,

Mediterranean.

Papehs Eefeeked to.
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Proc. Eoy, Irish Academy, ser. ii., vol. iv., p. 523. 1886.

(5). Haddoi^, a. C, "Eeport on the Marine Eauna of S.-W. Ire-

land." Proc. Eoy. Irish Academy, ser. ii.,vol. iv., p. 599.

1886.
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I.

—

Introduction'.

The fifth of the local ethnographic surveys, which are carried out

annually as a part of the work of the Anthropological Laboratory of

Trinity College, was made by me last autumn, the localities chosen

being the two islands at the mouth of Clew Bay, Clare Island, and

Inishturk,

These were selected as the field of operations for several reasons,

as one of the strongholds of the ancient clan O'Malley, and one of its

centres of influence, still inhabited by descendants of that clan ; and

as the population differed in origin both from that of Erris proper, and
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that of Ballycroy, and might he considered as fairly representative of

the people of South Mayo, another reason influencing the decision was
the recent acquisition of Clare Island hy the Congested Districts

Board, and the changes in customs and modes of life to be ap^Drehended

from the improvements introduced, so that it became imperative that

this district should be surveyed at once, if it was ever to be success-

fully attempted at all. One of the principles observed in choosing a

district for survey is, that localities in which any great change is

likely to occur soon should be chosen in preference to those in which

the condition of affairs is more settled. In this instance there was

especial need of promptness, as the changes had already begun, and

have by now advanced so far that much of what is said in this report

relative to the dwellings and mode of life of the people is now a record

of the past.

II.

—

Physiogeaphy.

The two islands dealt with in this report lie outside Clew Bay, at

a distance of about 18 to 20 miles from "Westport, and about 6 miles

from Louisburg, the nearest post town. Clare Island is much the

larger of the two, having an area of 3959 acres. Its greatest length

is about 6 miles, and it varies in breadth from 1 mile to 3 miles.

The coast line all round is high and rocky, except at one place, the

bay above which the castle is situated, where there is a stretch of

strand backed by a few sandhills. All the rest of the coast is so high

and rugged that there are only two other landing places, and these

would be of little use if not artificially improved. The cliffs on the

east side are low, ranging from 20 to 100 feet above sea-level, and

pierced by coves, natural bridges, and caves; but on the north and

west they are bold and rugged, rising like a wall from the sea, and

attaining at Knockmore, on the west side, an altitude of 1520 feet.

The surface is much varied, rising in places into high hills, covered

with a thin layer of peat ; most of the western half of the island is

thus composed of hill and moor, and is used as a commonage. The
lower lying part of the island and the central valley are fertile ; and

it is here that the main part of the population centres. Altogether

there are about 1000 acres of arable land; all the rest is moor and

mountain. There are several small rivulets among the hills. The
rock of the island is sandstone conglomerate at the east end, but else-

where it is mainly slate.

Inishturk, which lies four miles and a-half to the south-west of

Clare Island, is much smaller, its greatest length being 2|- miles, and

its breadth 1 mile. Its coast is very rugged and rocky, and there are
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only two landing places, one at the village, where an artiJ&cial harbour

has been made, the other in a little circular basin, shut off from the

sea by a wall of high rock, and entered by a sinuous passage. The
surface is high, and in places yery rocky, but its lower parts are fertile,

much more so, the natives say, than Clare Island. The remarks made
as to the fauna, flora, and climate of Inishbofin apply also to Clare

Island and Inishturk, except that the golden eagle still nests in

Knockmore, and that there are no rabbits on Clare Island.

III. AWTHKOPOGKAPHY.

1. Methods.—The methods of observation, the instruments and the

forms and nigrescence cards were all precisely the same as those

made use of in former surveys, and described in previous reports, so

they need not be further referred to here.

2. Physical Characters.

(a) General characters.—The people are on the whole of the same-

physical types as those of the portion of the Mayo coast which lies

opposite to these islands, but there is more uniformity in their appear-

ance as is usually the case iu islands and isolated localities. The

principal physical characters are as follows :

—

Stature and hulk.—The men are, as a rule, slightly below the

middle height and of rather slender build, though looking much
stouter than they really are owing to the thickness of the clothing

worn. There are but few of the men who can be termed tall (the

greatest stature observed was 1800 mm.), and there is, as in Inishbofin,

a considerable proportion of men of small stature. The average

stature of the fifty- six men who were measured was 1696 mm., or

5 feet 6f inches, considerably below the Irish mean stature.

The women are more even in stature than the men (apparently),

and show the personal resemblance more strongly. With a few excep-

tions, they cannot be said to be above the average in good looks.

Limls.—The hand is usually short and broad with square-tipped

fingers. The forearm is rather long. The span of arms {yrande

envergue) was greater than the stature in every case observed.

Sead.—The head is well formed and of large size. The cephalic

index is usually mesaticephalic, though both brachycephaly and

dolichocephaly are met with, the former preponderating. The

mean cephalic index, when reduced to the cranial standard by the

subtraction of two units is 77-4 (exactly the same as the mean of the

people of the Mullet). Of the fifty-six persons measured, eight were



Browne— The Ethnography of Clare Island and Tnishturk. 43

brachycephalic and two dolielioceplialic. The extremes were 86-6

and 71 •2. The cranial height is less than observed in any of the

places yet surveyed (the mean vertical index being 63-0 as against

66-2 for Aran 69'2, for Inishbonn and Inishshark, 65'8 for the

Mullet, Iniskea, and Portacloy, and 65*6 for Ballycroy.

The cranial curve is even, and there is, as a rule, no occipital projec-

tion, the line of the posterior region of the head being continuous with

that of the neck. The forehead is broad and upright with well-marked

frontal bosses. The glabella and superciliary ridges are of fair size.

Some asymmetrical and abnormal forms of head were met with,

including one instance of acrocephaly in Inishturk.

Face.—The face is long, but looks much broader than it really is,

owing to the great breadth in the bigonial region. The cheek-bones

are prominent. The eyes are deeply set, and often have wrinkles round

them, which appear to come rather early, they are placed rather wide

apart. They have irides of a blue or light grey, seldom dark grey, or

green, and less often dark.

The nose is straight or sinuous, sometimes retrousse, but seldom

aquiline. It is rather broad in the nostrils, as a rule, the mean nasal

index being 69-1 ; in some cases the nostrils are rounded in form, and

visible from the front.

The mouth is large and has lips of medium thickness. The teeth

seem to be as a rule sound and even. The angles of the jaws are

rather marked. The chin is square and often prominent.

Several abnormalities of the external ear were met with out of the

fifty-six men noted. The lobule was attached in thirteen, and absent

in fourteen. In some the pinna was slightly flattened out, and in nine

the Darwinian tubercle was present.

Shin.—The complexion is fair or ruddy, usually turning a bright

red from exposure to the sun, but in a considerable number of cases

freckling. As in the people of most of the western districts wrinkles

come early.

Sair.—The hair is usually a clear brown ; next in order of

frequency of occurrence comes dark brown, then black, then fair, and

lastly red. The hair is often wavy or curly, and is usually thick

and abundant. The beard is of lighter colour than the hair of the

scalp. The nigrescence index for the adults of both sexes is 43'35. This

description, however, must be taken as a general one, as there are

considerable differences observable, especially some between the

inhabitants of the two islands which will be treated more fully

in another section.
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(b.) Statistics of Sair and Eye Colours :-

Adtlts,—I. Males.

Eyes.

Hair. Totals.
Percentage

Hair Colours.
Light. Medium. Dark.

Red, —
Fail-, 5 1 6 8-10

Brown, 27 8 35 47-30

Dark, 19 7 26 35-14

Black, 3 4 7 9-46

Totals, 51 20 74 100-00

Percentage "

Eye Coioui's,
:

72-97 27-03 0-00 100-0 —

Index of jS'ioTesceiice, 45-96.

Adults.—II. Females.

Hair.

Eyes.

Totals.
Percentage

Hair Colours.
Light. Medium. Dark.

Eed, 0-00

Fair, 2 2 4 12-50

Brown, 11 11 34-38

Dark, 13 2 1 16 50-00

Black, 1 1 1 3-12

Totals, 27 i 1 32 100-00

Percentage |

Eye Colours, )

84-38 12-50 3-12 100-00 —

Index of jS^igrescenee, . . . 40-74.

Combined Index (both sexes), » 43-35.
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Childeen-.—I. Boys.

Hair.

Eyes.

Totals. Percentage
Hair Colours.

Light. Medium. Dark.

Red,

Fair,

Brown,

Dark,

Black,

1

12

21

3 2

1

1

1

13

21

6

2-44

31-71

51-22

14-G3

0-00

Totals, 37 2 2 41 100-00

Percentage
\

Eye Colours, )

90-24 4-88 4-88 100-00 —

Index of Nigrescence, 19-42.

Childeen.—II. Girls.

Hair.

Eyes.

Totals.
Percentage

Hair Colours.
Lighi. Medium. Dark.

Red,

Fair,

Brown,

Dark,

Black,

3

10

27

2

1

1

1

5

3

10

29

8

6

20

58

16

Totals, 42 2 6 50 100-00

Percentage \

Eye Colours, J

84-0 4 12 100-00 —

Index of Nigrescence, . 64-0.
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(c) Physical Proportions.—The proportions borne to the main

measurements to the stature (taken as 100) are of interest, as

differing somewhat from those observed in other districts surveyed,

Face.

The face is long in proportion to the stature, though less so than

in any of the other localities reported on, the mean being 7 "2, as

against 7-3 for Ballycroy; 7*6 for the Aran Islands; 7-5 and 7*4 for

the Mullet and Tnishkea. The canon is 6*68. The extremes noted

were 6"5 and 8'3.

Upper Face.—The mean is 4-6, as against 4*4 for Inishbofin
;

4-3 for the Mullet ; and 4-2 for Ballycroy, thus showing an excep-

tional length for this part of the face.

Nose.—This does not bear a very constant proportion to the

stature, the extremes being 3*4 and 2-5. The mean is 2*9, less than

observed in any of the other localities, the lowest of which (the

Mullet) had a mean for this proportion of 3-1. The canon is 3'3.

Sitting Height.

The sitting height is, on the average, midway between that of the

Mullet (51-3) and Ballycroy (o3-l), the mean being 52-1. The

extremes were 54'5 and 47-4, a wider range of variation than met

with before.

Upper Limb.

Spa7i.—The span stretch was in every case in excess of the

stature, and in almost all the cases was exceptionally great. The

average of the 56 men measured was 105 '7, the same as for Bally-

croy.

Hand.—The hand is short for the stature, the mean proportion

being 11*2, with extremes of 12-2 and 10-6.

Forearm.—This section of the arm is long, as the mean proportion

is 15-1, nearly the same as Ballycroy (15-3), the Aran Islands (15"1),

and shorter than the average for the Mullet, &c. The extremes were
16-0 and 14-0.
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Cephalic Indices, cokrectkd for Compaeison with Skulls.

No. Index. Corrected Indices. |

21 86.6 ~)

45 85.1

15 84.7

43

41

83.0

82.8 h Brachycephalic.

• 13 82.2
1

22 82.0
J24 82.0

2 81.9

28 81.8

i 32 81.6

47 8t.5

30

10

81.4

80.9 > 25 Rrachycephals.

5 80.8

6 80.8

SO 80.7

3 80.6

7 80.6

8 80.4

36 80.4

I 80.3

16 80.2

34 80.2

25 80.0

26 79-7

29 79-6 .39^ Mesaticephalic.

23 79-4

40 79.2

j8 79.0

37 79.0

42 79.0

14 78.9

4 78.7

39 78.7

51 78.6

' S3 78.6

54 78.6

ii 78.4

35

46

78.4

78.4 >. 29 Mesaticephals.

49 78.3

27 78.2

20 77.8

44 77.6

31 77.5

38 77-3

19 76.9 1

12 76.0

SS 75-7

17 75-5

56 75-S
> 9 Dolichcicephalic.

48 75-2
,52 75-2

II

9

71.4

71.2
J Dolichocephals.
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No. Name. Age.

Localitj' of

Eye
Coloui".

Hair
Colour. Skin.

Nose
profile. Ears.

Father's IMother's
people. people.

1 Malley, Patrick, . 20 Clare I. Clare I. Hght-
grey

dark pale sti-aight Outstanding,

lobes attached
2 Grady, Austin, . 35 )) >> blue broTvn ruddy straight Outstanding,

lobes absent
3 Malley, Martin, . 44 Gal-n-ay )? blue bro-mi pale straight Flat, lobes at-

tached
4 Barrett, Eicliard, 47 Clare I. )> blue dark pale straight Outstanding

5 Bums, Patiick, . 23 J) }> blue brown mddy sinuous Flat, lobes ab-

sent

6 Malley, Patrick, . 26 j> Co. Galway dark-
grey

dark pale,

freckled

straight Outstanding

7 O'MaUey,
Anthony,

30 ))
Louishurg green black ruddy straight Outstanding,

lobes absent
8 O'MaUey, JoKn, 40 ))

Clare I. light-

grey
brown ruddy straight Flat, lobes at-

tached
9 Camion, Pati-ick, 38

)

)

)) blue dark pale,

freckled

straight Flat

10 Salmon, John, . 27 >) )j dark-
grey

dark pale,

freckled

straight Flat, lobes at-

tached*
11 Toole, John, 35 )) !> blue fair pale straight Flat, lobes ab-

sent
12 Murray, Patrick, 41

>)
' Mayo Co.' blue brown pale straight Flat

13 Barrett, Patrick,. 50 )t Clare I. blue dark pale straight Outstanding,

lobes attached
14 Mailer, Charles, 33

)» )j blue fair pale sinuous Flat, lobes ab-

sent
15 "Winter, William^ 20 >> )5

light-

bro-^m

dark ruddy straight Flat, lobes at-

tached
16 Moran, Martin, . 20 I) )>

blue dark pale straight Flat, lobes at-

tached
17 Birms, James, . 50

> J I>
blue brown pale sinuous Flat, lobes ab-

sent

18 Bui-ns, Anthony, 21
)j 3) blue dark pale slightly

upturned
Flat

19 Moran, Martin, . 27 jj
' Mainland

'

Kght-
gi-ey

fair pale slightly

acquiline

Flat, lobes ab-

sent

20 Grady, Patrick, . 45 '> Clare I. blue dark pale straight Flat

21 Grady (Austin) .

Patrick

20 )) )5 blue black pale straight Outstanding,

lobes attached

22 Malley, John, . 25 )> Achill Hght- dark pale straight Outstanding

23 Hestor, Michael, 50 (?) Louis-
hurg

Clare I,

grey
light-

grey
black pale straight Outstanding,

lobes attached

24 Malley, Patrick. 50 Clare I. KiUala dark- dark pale straight Outstanding

25 Winter, Denis, . 34
>>

Clare I.

grey
blue brown pale acquiline

Xo. 4
straight

Flat

26 Burke, Michael, . 40 )) )) Hght- dark ruddy Flat, lobes ab-

grey sent*

27 Malley, Thomas, 29 )» >> Hght-
grey

brown' ruddy upturned Outstanding

28 "Winter, John, . 51 !) )) green brown ruddy sinuous Flat

1

* Darwinian tubercle in both.



Cephalic. Facial. Nasal. Auricular
Radii. Height. FORELIMB.

bo
a
<u

o
o
n

.a

<o a
p, o 1

o

ffl

O rt
"5)

a
(U

1-1

u
m

M O

o
>

3
a
^

1

hi
a
'3
a

bi

C

a,
cn

13
C

a

2

188 151 118 68 140 114 51 36 32 127 95 97 1680 880 1814 202 256

193 158 128 74 142 112 51 30 29 122 98 100 1707 910 1792 190 247

191 154 132 67 138 118 50 30 30 125 93 97 1671 867 18U4 191 255

188 148 108 58 138 110 45 36 28 124 90 100 1630 832 1758 194 260

198 160 137 75 143 108 58 34 31 137 100 102 1736 920 1854 190 268

198 160 131 75 146 115 53 34 31 130 94 101 1720 890 1880 198 270

196 158 123 71 140 112 54 33 30 128 101 103 1755 932 1845 194 262

194 156 121 77 136 106 49 33 30 125 92 96 1709 917 1790 193 260

208 148 115 65 136 112 50 37 32 128 102 100 1693 883 1787 181 243

194 157 126 70 138 106 53 37 32 135 95 102 1790 950 1808 195 256

210 150 124 61 138 110 49 35 29 129 101 101 1720 892 1826 185 260

200 152 126 73 138 118 55 34 32 133 95 94 1800 921 1908 202 283

197 162 126 71 147 118 51 34 34 129 96 95 1670 867 1842 197 2"2

190 150 123 75 144 112 55 26 31 120 94 105 1600 850 1684 175 237

189 160 123 70 138 110 52 35 32 136 96 91 1720 920 1850 195 268

192 154 118 66 140 110 49 36 32 123 90 91 1673 908 1762 182 262

196 148 123 70 140 112 45 37 32 130 93 100 1665 890 1683 180 245

195 154 115 68 138 112 42 44 33 128 97 98 1645 878 1763 186 231

208 160 122 69 146 116 55 35 35 130 102 102 1765 860 1862 194 265

208 162 122 63 146 108 49 33 33 127 94 98 1732 910 1800 205 270

187 162 132 75 145 111 56 31 31 129 92 92 1790 880 1950 205 285

200 164 125 71 146 122 49 34 34 136 100 101 1757 922 1880 200 260

194 154 112 62 144 120 42 33 31 125 92 95 1576 825 1695 183 245

194 159 129 72 140 108 48 34 34 135 92 91 1690 850 1785 192 260

200 160 135 70 150 114 54 39 28 125 107 106 1750 900 1880 200 250

192 153 114 62 144 122 48 35 32 128 95 98 1670 868 1735 180 252

197 154 125 72 140 108 47 35 32 124 95 97 1671 854 1810 188 260

198 162 132 79 148 114 57 32 32 130 103 105 1794 920 1947 210 265



No. Name. Age.

Locality of

Eye
Colour.

Hair
Colour. Skin.

Nose
profile. Ears.

Father's
people.

Mother's
people.

29

30

Malley, Edward,

Malley, Tiionias,

19

19

Clare I.

>>

Clare I. dark-

grey
dark-

dark

brown

pale

pale

straight

straight

1

Outstanding,
lobes absent

Flat

31

32

Moran, James, .

Burns, John,

20

35

Louishurg

Clare I.

grey
green

blue

brown

dark

ruddy

pale

straight

straight

Flat, lobes ab-
sent

Flat

33 Malley, llichael. 22 »> >) light- brown pale straight Outstanding

34 MaUey, Edward, 19 >> >)

grey
light- brown ruddy straight Flat

35

36

Malley, Thomas,

Toole, Patrick, .

21

53

>>

5>

grey
green

blue

brown

brown

pale

pale

straight

straight

Outstanding,

lobes attached

Flat

37

38

39

Scuffle, Peter, .

0'MaUey,Edwd.,

Toole, Patrick, .

40

52

24 5>

light-

grey
light-

grey
green

dark

fair

brown

pale

pale

ruddy

straight

straight

straight

Outstanding,*
lobes attached

Flat, lobes at-

tached
Flat

40

41

Moran, Michael,

Burns, James, .

20

32

5)

>>

>> blue

blue

dark

dark

pale

pale

straight

straight

Flat, lobes ab-

sent

Fiat

42

43

44

Cannon, Michael,

Toole, Patrick, .

Flynu, Michael, .

19

19

27

)) dark-

grey
Hght-
grey
blue

fair-

brown
black

brown

pale

pale,

freckled

pale

upturned

straight

straight

Outstanding,
lobes absent

Flat, lobes at-

tached
Outstanding

45

46

Grady, Austin, .

Toole, Austin, .

60

24

>>

Inishturk Inishturk

blue

dark-

dark

dark

ruddy

pale

acquiline,

No. 4
straight

Flat J

Flat

47 Toole, John, 35 !> J?

grey
blue brown pale straight Flat

48

49

Toole, Patrick, .

Toole, Austin, .

53

39 J!

Castlebar

Clare I.

green

dark-

black

black

ruddy

pale

straight

sinuous

Outstanding,
lobes absent

Outstanding |

50

51

52

Toole, Peter,

Toole, Timothy,

Faherty, John, .

41

44

52 9>

Inishturk

grey
blue

green

dark-

black

dark

black

pale

pale

pale

slightly

acquiline

slightly

acquiline

straight

Flat, Darwinian
tubercle

Flat

Flat§

53

54

Toole, Patrick, .

Toole, Patrick, .

30

63

grey

light- dark pale straight

Darwinian
tubercle

Outstanding

55

56

Flaherty, Michl.,

Toole, Peter,

20

24 >>

grey
Ught-
grey
dark-
grey

brown

brown

ruddy

pale

slightly

acquiline

straight

Outstanding
||

Outstanding,

lobes attached

* Darwinian tu jercle t(Originally Inis hturk. t Darwinia n tubercle present.



Cephalic. Facial.

M 1:3 S M

68 134

65 142

68 138

63 144

70 144

63 138

65 134

75 138

55 144

75 142

57 134

68 138

64 143

52 138

66 140

71 136

78 144

68 140

65 152

78 138

70 143

74 150

64 146

75 148

71 151

70 142

66 138

69 134

Nasal. Auricular
Radii.

to
n

-5
ffl-S "3

u

>

45 34 29 128

43 31 31 130

49 33 33 130

47 35 31 133

48 34 33 120

47 30 33 125

46 34 37 122

52 38 34 126

48 35 32 *136

52 34 33 120

42 33 33 127

50 31 29 120

43 37 28 125

41 34 35 139

51 32 32 128

50 35 31 122

55 34 34 127

48 33 33 131

47 34 33 126

55 32 32 129

53 37 31 133

60 39 33 136

52 36 33 125

53 33 33 131

52 36 33 120

47 38 33 125

48 33 33 132

49 37 31 127

Height. FORELIMB.

W

156

158

158

160

152

154

152

156

158

150

148

152

154

158

161

156

160

160

168

152

163

168

162

152

162

162

156

164

118

115

122

118

121

118

115

128

114

125

106

122

110

114

118

124

140

126

124

134

124

133

118

113

132

131

112

124

102

110

110

112

114

112

110

104

108

114

102

108

120

110

110

112

112

110

110

108

110

114

110

116

120

114

116

114

93

93

93

97

100

94

94

93

96

95

90

90

94

98

96

100

95

92

85

100

100

100

101

97

92

97

98

95

101

92

93

98

102

98

95

100

95

100

91

94

100

98

90

105

96

93

91

101

100

101

102

96

96

95

97

90

1660

1778

1677

1625

1722

1695

1580

1650

1602

1735

1629

1605

1604

1625

1720

1600

1683

1703

1695

1798

1778

1720

1640

1624

1768

1733

1665

1757

902 1714

842 1912

886 1766

850 1743

882 1853

870 1793

830 1650

870 1690

850 1685

905 1827

883 1673

832 1727

850 1677

885 1731

913 1816

826 1632

865 1785

880 1812

896 1840

952 1850

900 1830

900 1803

897 1697

842 1812

900 1882

830 1873

885 1750

890 1685

188

202

193

180

195

180

170

200

187

195

176

187

170

185

193

182

190

190

180

190

200

200

180

197

200

195

185

190

I Darwinian tubercle in right. Darwinian tubercle in one ear.
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(e) Analysis of Statistical Tables.—A belief appears to prevail

that the people of Inishturk are darker haired and taller than the

people of Clare Island, and the observations taken in this survey

seem to indicate the correctness of this opinion. The differences

are shown in the following table :

—

Clare Island. Inishturk.

Number observed,

Cephalic Index,

Altitudinal Index,

Mean Stature,

Proportion to Stature—Span, . .

„ ,, „ Hand, .

,, ,, ,, Forearm,

.

Nigrescence Index,

45

79-7

65-4

1693
(Sft. 6|in.)

105-5

11-2

15-1

31-6

11

77-9

62-2

1716
(sft. i\\n.)

106-4

11-2

15-2

72-1

Prom this table it will be seen that the Inishturk men are not

only taller, but they have also a longer head, as shown by the lower

cephalic index. The proportions borne to the stature by hands and

forearms being the same in both, and yet the span-stretch in the

mean of Inishturk being greater than that of the Clare Islanders,

seems to indicate either that the upper arms are longer, or, what

seems more likely, from the appearance of the men, that they are

broader across the shoulders. Five out of the nine instances of

Darwinian tubercle observed were in Inishturk men.

3. ViTAi. Statistics (Geneeal and Economic).

(a) Population,—The population of these islands, like that of all

the others on the west coast, and indeed like that of Ireland in

general, is steadily decreasing. The cause of this decrease has been

the usual one, emigration. The population of the two islands was,

in 1891, 702. In 1831 it was 1616.

Between the years 1851 and 1871 the population of Clare Island

had decreased from 745 to 494, and that of Inishturk from 202 to

127. Since then the population of Clare Island has fluctuated,
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varying between 621 and 557, while that of Inishturk has increased

slightly from 127 to 145.

Census. Population. Houses. Inhabitants,
per house.

Acres per
head.

1851 947 213 4-40 5-89

1861 856 172 4-98 6-50

1871 621 121 5-13 8-98

1881 753 151 4-32 7-47

1891 702 128 5-48 7-95

The density of population is thus seen to be about 81 to the

square mile.

The distribution of population, inhabited houses, out-buildings,

and farm- steadings in 1891 was as follows :

—

Islands. Area.

Population.

Houses.

Outbuild-
ings and
Farm-

steadings.Persons. Males. Females.

Clare Island, ~

Inishturk, .

3959

1620

557

145

302

78

255

67

100

28

80

45

Totals, . . . 5579 702 380 322 128 125

From this table it will be seen that the males exceed the females

by 58.

(b) Acreage and Rental.—The total area of Clare Island is 3959

acres, and that of Inishturk is 1620 acres. The Poor Law valuation

of Clare Island is £507 18s., and that of Inishturk is £106 2s.

Three-quarters of Clare Island and a large part of Inishturk are

commonage and mountain grazing.

The rental of Clare Island before it passed into the hands of the

Congested Districts Board is said to have been about £580. The

holdings were small and badly fenced, as stated in another section.

It is hard to state the size of the average farm, the system of holding
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in co-partnership (about as bad a mode as the niiud of man conld

devise), making it hard to say how much each man held, but the

average size of the cultivated land on each holding was probably

about 4 to 4^ acres.

The arable land has now been divided up into definite holdings,

fenced, and sold to the peoj)le by the Congested Districts Board.

(c.) Language and Illiteracy,—I regret to be unable to record the

number of Irish-speaking persons in the population; they are all

practically bilingual, and do not, they say themselves, speak Irish well

now. It was noticeable during this visit that the jjeople were not

observed speaking Irish among themselves, the way they did in Inish-

bofin and Inishark and other places. Several of the older inhabitants

informed me that they all knew Irish, but spoke it so badly that they

always felt ashamed in speaking it to the people from Achill. The

younger generation growing up hardly knows more than a few -words-

and phrases. It is to be regretted that the census returns only

give the figures as to Irish-speaking peoples by baronies.

Illiteracy.—The return for this is given by parishes. In the parish-

of Kilgeever, which includes both these islands, there were in 1891

4847 persons, of whom 1413, or 29*2 per cent., were illiterate.

Population. Persons. Male. Female.

5 years old and upwards,

jSTumber illiterate,

Percentage,

4847

1413

29-2

2504

661

26-4

2343

752

32-1

The rate of illiteracy on the islands is not high, as most of the-

men met with were able to read and write.

There are two l^ational schools on Clare Island, and one in Inish--

turk.

(d.) Health.—It was found to be very difficult to obtain reliable

information on this part of the subject, but there was universal agree-

ment among my informants that the people on the whole are very

strong and healthy, and that the diseases from which they suflter are

mainly those due to their mode of life and occupations, their food,

and most of all to the unsanitary condition of their dwellings, de-

scribed in another section.

Consanguineous Marriages seem to be of very frequent occurrence

on both islands, as might be expected in an insular population ; but
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beyond the family likeness or fixation of type observable among the

people, there seems to be little or no perceptible result. The inhabi-

tants of Clare Island frequently intermarry with those of Inishturk,

but unions with people from Achill seem to be of rare occurrence.

Diseases.—As before observed, considerable difficulty was expe-

rienced in obtaining reliable information on the prevailing complaints
;

but the following, based partly on personal observation, partly on>

information received from trustworthy sources, is believed to be cor-

rect so far as it goes :
—

Insanity.—Two cases known within the past few years (the exact

period could not be ascertained).

Idiocy and Inibecility.—JS'one.

Hpilepsy is not common, but two cases are known to exist, both

mild.

Deaf-mutism.—There are no deaf-mutes on either island, nor could

I find that there ever had been any within the memory of any of the

inhabitants.

Congenital Blindness and Malformations.—There are no cases of

congenital malformations or blindness on either of the islands.

Fevers are stated to be of common occurrence, though not so much
so as formerly. Typhus and enteric fever are the most common visi-

tants. "With new and improved habitations for the people these

scourges ought in future to be of much less frequent occurrence.

FMMsis and " Striima'''' are said to be unknown on the islands ,-^^

they certainly are not common.

Bronchitis and Pneumonia are not very common.

Rheiimatism, especially lumbago, is one of the most common com-
plaints. A man gathering seaweed or otherwise wet through will

simply dry himself before the fire, or let the soaked garments remain

on him as they are. Acute rheumatism is said to be unknown here,

as on several of the islands visited in other siirveys.

Dietetic Diseases.—As might be expected from the nature of the

dietary, various forms of dyspepsia are commonly met with. Th&
constant use of very strong tea at most meals is blamed by the older

people for much of this, and, no doubt, with considerable justice. As
fish forms so large a portion of the daily food, ento-parasites, as might

be expected, are a common cause of complaint.

" Gravel " is said to be a very common affection.

local Affections are few, and not very serious. Skin diseases are-

the most common of these; those most often suffered from are sea-

boils, eczema, acne, and scabies.
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Accidents, due to the nature of the occupations pursued by the

people, are, as might be expected, pretty numerous, but are seldom

very serious.

(e.) Longevity.—A good proportion of the inhabitants of these

islands seem to attain to a considerable age. There are several very

old people on Clare Island, and at the time of my visit there was a

man of 100 years of age living in Inishturk. He was very active for

so old a man, and in full possession of his faculties.

4. Psycliology.—This is perhaps the most difficult part of the sub-

ject to treat in a report such as this. A stranger and a visitor to the

islands can only get a very slight glimpse of the people's character,

and naturally the best side is the one which is most likely to be

shown him. For other things he has to depend on local informants,

and local prejudices are apt to influence these ; so the recorder has to

sift and weigh carefully before accepting all he hears.

To the casual visitor the people are decidedly attractive. Like all

dwellers in out-of-the-way places, they are somewhat shy of and

suspicious of strangers at first ; but after the crust is broken they are

kind, obliging, and communicative. "With each other they are rather

social, and given to joking and laughing, and they seem to have a

rather keen sense of the ludicrous.

They are very excitable, and said to be somewhat quarrelsome at

times. The island used formerly have rather a name for outrages,

but none of these seem to have been very serious, and they were most

likely largely the outcome of this excitable disposition, and to the

nature of the social surroundings of the time. They are decidedly

talkative, especially among themselves. Drunkenness may be said

to be unknown. They are very kindly to one another in times of

trouble or distress.

The charge of laziness has been brought against them, and with

some degree of justification ; but the manner in which they worked

when organised by the Congested Districts Board, and when they had

some real inducement to do so, leads one to think that they did not

work on account of having no real interest in doing so.

5. Folk-names.—The following list, kindly supplied to me by

Sergeant M'Golderick, e.i.c, comprises all the surnames now to be

met with on the islands except those of the police and lighthouse-

keepers.
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Surnames of Clare Island.

Surname.
Number

of
Families.

Surname.
Number

of
Families.

Barrett, 3 Lavelle,! 1

Burke, 1 M alley, 32

Burns, 5 Mac Naniara, 2

Byrne, 1 M'Donagh, 1

Cannon,! . 2 M'Hale, .

.

1

Fergus, 1 Moran, 6

Flanagan, . 1 Murray, 4

Flynn, 3 Buddy, 3

Gallagher, 2
. 2 Salmon, 2

Gibbons, 1 Scuffle,! _ 2

Gordon, 1 Toole, 5

Grady, 8 Winters, 4

Hestor, 1

The surnames on Inishturk are Toole (the most common), Malley,

and Palierty.

As will be observed Malley is still the most common surname in

Clare Island. In 1821 there were sixty-seven families of that name
thereon.

The great majority of the names are those of families or clans

anciently belonging to the territory of Hy Fiachrach in which these

islands were included.

Barrett and Burke are, of course, "Welsh or Anglo-l^orman, and

date from the thirteenth century.

Two names, Salmon and AVinters, appear to be English ; but the

latter may probably be the Anglicised form of some Irish name which

I have not been able to trace.

! The names marked thus, are common in Inishbofin, and probably came from

there. Scuffle certainly did so.

2 Gallagher is one of the Ulster names which came into this part of Connaught

in the 17th century.
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The following list gives the surnames which appear to have been

in the district anciently, most of them are considerably altered, and

are given in both their ancient and their modern forms.

Modern. Ancient.

Burns, . . . . Mac Conboirne,

Byrne, . . O'Birn.

Cannon, . M'Coinin.

riynn, . O'PIoinn.
'

Planagan, Mac Flannagain

Lavelle, . O'Maolfabhaill.

McHale, Mac Cele.

Malley, . O'Maille.

Moran, . 0'Moran.

Murray, . 'Muireadh aigh

Buddy, . O'Broduibh.

Toole, . O'Tuathal.

IV. SocioLoaT.

1. Occupations.—Though living on islands, but few of the men are

fishermen by occupation, and those few sell the fish to the others.

All are farmers to a greater or less extent, and some few have hardly

ever been out of the islands.

The farms or holdings are of very small size, but have (or had, for

the state of things described here is now a matter of history) unlimited

right of grazing over the greater part of the islands.

The methods of farming are of the most primitive description,

and no attempts at improvement seem ever to have been made until

the Congested Districts Board took over Clare Island. The holdings

were not properly fenced, many of them having their boundaries only

indicated by land-marks. As soon as the crops were removed the

land all became a common, and remained so during the winter ; while

the crops were down the sheep and cattle of the neighbours had to be

kept away from them by some of the family being constantly on the

watch with dogs to drive them away, and send them back to the moun-
tain grazing again. There was thus no inducement to improve, as

whatever change for the better was made was sure to be undone again.

Another obstacle to improvement was the system of co-tenancy in

which families had only a part share in a farm. The right of grazing

on the mountains (two-thirds of the area of the islands) was unlimited,

the result of which was that a man paying a veiy small rent might
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really be a richer man and larger cattle holder than one paying a

larger rental.

There are no ploughs or harrows on the islands, all the tillage being

spade work. The manures consist of seaweed and farm-yard manure.

An average family has a couple of pigs, a cow or two, a number

of fowl, geese, or ducks, and a donkey, or horse ; most families keep

a brood mare. The fuel used is turf, much of it ^'scraw" turf

raised off the surface of the land which has been completely ruined in

some places by this custom. There are no regular bogs, but in some

of the hollows among the hills there are small areas in which the peat

is from two to four feet in depth. A good deal of kelp is made, for

which the people get about £4 per ton. Other occupations are few
;

there are very few tradesmen on the islands ; two weavers make a

little frieze and coarse flannel for use on the islands ; the other trades-

men are one blacksmith, one carpenter, and two sawyers.

The women attend to the ordinary household work, cooking, spin-

ning, carding, &c. ; they also rear fowls and geese which they sell at

"Westport, and export eggs in considerable quantities. The fish caught

is eaten fresh in summer, and salted roughly and dried in the sun on

roofs and walls for winter use.

2. Family Life and Customs.—The general characters of family

life are much the same as those of the other islands (Bofin and Shark)

to the south of them, and the description of the life there practically

answers for Clare Island and Inishturk also.

Marriages are not a matter of romance as a rule, but are arranged

by the parents and relatives of the young people. Some of the wed-

ding customs are curious ; the night before a wedding the bridegroom

and friends go to the bride's father's house ; when they arrive, four

bottles are placed on the table, one at each corner, and the parties, are

treated by some responsible person at each corner. Feasting and story-

telling are kept up until morning when all go to the chapel together

for the ceremony ; after which the bride is taken to the husband's

house where feasting is kept up as before the nest night.

On the occasion of a death, windows and doors are opened, and it

is not considered right for any one to weep until the death actually

occurs. "Wakes are still held, but they are shorn of many of their old

observances. As in Bofin and elsewhere, the grave is not dug until

the coffin reaches the graveyard. Two funerals starting together, if

there should be such an occurrence as two on the same day, would have

a race for the cemetery, for the belief still lingers that the spirit of

the person last buried has to sit and watch until the next funeral.
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Unbaptized infants are buried in killeens or burial grounds by
themselves.

The funeral customs are the same as described in Bofin except

that the belief about the ill luck in giving the wood out of the house

for the cofBn does not prevail here. Tobacco is served out to those

present at a funeral, and the unused pipes are placed on the grave as;

in Ballycroy.

3. Food.—The people take three meals in the day ; many families

take strong tea at each ; the dietary consists of tea, flour-bread,

potatoes, eggs, and fish (fresh or salted according to season). Indian

meal stirabout is eaten when the potatoes are exhausted.

Clothing.—The work-day clothing is mostly home-spun ; stockings

and flannels are all home manufacture, and of rather course quality,

Some native dyes such as lichen and purple loose-strife are in use

occasionally. The men are clothed very thickly, wearing layer upon

layer of thick heavy homespun flannel, which makes them appear

much stouter than they really are.

Most of the women's clothing, and the men's best attire, is im-

ported.

Dwellings.—The houses are much the same as those of Inishbofin,

but poorer, usually containing only two apartments, the kitchen and

the room. Owing to the absence of lime on the islands, the houses

are built of dry stone, and plastered inside ; many are now being

whitewashed. Many of these houses are very old ; I have been in one

stated by the inhabitants to be over two hundred years standing. The
houses are thatched with sougan thatch over scraws as described in

the report on Bofin.

The end of the kitchen farthest from the fire is used as in the

other islands as a sort of pen for cattle and pigs at night ; it is paved,

and has a small channel running out to drain away moisture, At the

time of my visit there were only five or six houses on Clare Island,

into which the cattle and pigs were not taken every night. The
general style of the interior is the same as that of the houses in

Bofin or Ballycroy, except that in one wall of the kitchen there is

a recess called the cailUogh^ which contains a bed which can be

curtained off from the room. The furniture is scanty, consisting in

the kitchen of a table or two, a few stools, a dresser, covered with
coarse earthenware, a bench, and a spinning-wheel.

Above the " couples " at the stable end of the kitchen is a sort of

loft in which implements, dried fish, &c., are stored. The domestic

utensils are the usual three-legged pot, a griddle, a big chest, some.
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piggins, or -wooden vessels (now being replaced in Clare Island by im-

ported articles), a loran, spinning-wheel, &c.

The " room " is sometimes boarded, and is scantily furnished, a

couple of tent beds and chair or two, a chest, a table, a couple of

cheap religious pictures (perhaps), and an article of furniture known
as the milk chest : it is mounted on four legs, and has a tightly fitting

lid. It is used for containing the milk vessels. The sanitary con-

dition of the houses is bad, owing to the absence of proper ventila-

tion, the presence of the cattle and fowl in the houses at night, and

the proximity (frequently) of stagnant pools and muck heaps to the

doors of the dwellings.

Transport.—The modes of transport on land are very simple, the

only two methods of conveying turf, sea weed, fish, or potatoes, being

in baskets on the backs of the people themselves, or in panniers slung

over the back of a horse or donkey. Stones for building are carried

in rough wooden frames of a V-shape known as stone-cleaves.

There are about eighty horses on Clare Island ; the number in

Inishturk could not be ascertained.

The roads are pretty good, considering that there is no wheel

traffic over them.

Tor conveyance by water as well as for fishing there are boats,

twenty-seven of which are sometimes used for fishing ; five of these are

pookhauns, two hookers, one of which belongs to Inishturk ; there are

about a dozen curraghs.

V. FOLK-LOEE.

Considerable difficulty was experienced in obtaining much infor-

mation on the many curious and interesting beliefs and customs still

persisting in these islands, but the following items were collected,

thanks mainly to Mrs. C. Kelly, Sergeant M'Golderic, e.i.c, and Mr.
Edward O'Malley, of Clare Island. Some other information was
gathered from the people of Inishturk. The information which I was
able to obtain relates mainly to minor folk-lore.

1. Customs and Beliefs.—Eeference has already been made to

funeral and wedding customs. There are customs and beliefs relating

to certain days, most of which are the same as those observed and

reported on in Inishbofin, &c. The people will not give fire out of

the house on May Day lest all good luck might go with it. On St.

John's Eve bonfires are lighted, round which the people circle seven

times in the name of the Trinity, bowing towards the fire each time.
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Coals from this fire are taken home or thrown into the potato fields

for luck.

As might be expected a good many things are supposed to bring

misfortune or ill-luck, and some curious methods are employed for

averting it. If the fishermen in one boat have to obtain bait from

those in another, they always exchange by return of a ballast stone or

something similar, lest they might take the luck away with them.

There is full belief in the " bad eye," and " overlooking " among
the older people.

It is thought to be unlucky to meet a red-haired woman first thing

on starting out to work or on a journey.

l^othing must ever be taken away from Caber Island, but all

visitors must leave something, a button, fish-hook, coin or something

of the sort, in the curious old stone bowl in the ruined church there.

It is allowable, however, to take away the clay or gravel from this

island^ as it is believed that no rat can live on the island or in a house

into which this clay is brought.

In his letters to the Ordnance Survey of Ireland, Dr. John

O'Donovan mentions that, in his time, the boatmen when passing

Caher Island used always to take off their hats and say, umlufgmit)

bo^bia rh6p na n-uile cumacca a5up t)o pdopuig mfopbutlceach,

i.e. ""VYe bow, submit, or make reverence to the great God of all

powers, and to the thaumaturgus Patrick."

Blacksmiths are believed to possess some magical powers, especially

powers of cursing. The strongest and most fearful curses can be

brought about by the ceremony of " turning the anvil." Another

curse is brought about by boring a hole in a coin on the anvil. Who-
ever wishes to curse in this manner must first undergo a fast for

several days, and then must make the hole in the coin in the name of

tlie devil, giving utterance at the same time to the evil wished to the

person cursed. These ceremonies, however, are looked upon with

horror as acts of extreme wickedness.

Ghosts are believed in by many. The belief in fairies, too, is com-

mon, and several men are reported to have seen them. One man
(John Neddy) claimed to have seen about a hundred of them, clad in

white, running on the side of the mountain in the spring of 1896.

The legend as to their origin is that found throughout Ireland, that

they are fallen angels, condemned to wander the earth until the day

of judgment. They are mischievous in disposition, and are believed

to damage people and cattle. They carry off or change children, and

a tale is told of their having once attempted to steal a child which
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was rescued from some people passing. As a protection against them
•a red cord is tied around the wrist of a parturient woman, also round

the infant's wrist when born. Cattle having their tails cut or the

hairs taken off are thojight to have been injured by the fairies.

Fairy boats are said to have been seen at Inishturk ; and at Clare

Island a fairy or phantom ship is reported to have been observed some

months ago passing over the land, and lights at sea have been seen to

which supernatural origin was ascribed. Tliere are also beliefs about

seals which, as in Bofin, are thought to be enchanted people, and

which, like the fairies, are credited with having once stolen a girl

from Clare Island. It is believed that if any one shoots a seal, the

weather will be wet or stormy for the two days following.

2. Leeclicraft and Charms.—The belief in the efficacy of charms

for certain complaints is common ; for others, local herb remedies are

much used. Some old people have a charm for the aid of women in

labour, which they repeat ; and they claim that, when they reach a

certain point in the repetition of the formula, they know whether the

case is going to turn out well or ill.

"Head-measuring," as described in the report on the Mullet dis-

trict is practised for the cure of headache. For " the rose " (erysi-

pelas) anointing with butter is practised, as described in the report

referred to above. There is a woman on Clare Island who gives herbs

for coughs and for " the evil " ; in the latter case a decoction of nine

herbs (boiled in milk) has to be taken before sunrise every day for

fifteen days.

All coughs are supposed to be due to pleurisy, and for this the

usual remedy is bleeding from the foot. A syrup made with sugar,

vinegar, broom-tops, and the roots of nettles is used as an expectorant.

A poultice of mashed ferns is applied to burns. A decoction of wild

geranium is employed for the cure of cases of " gravel."

Cattle becoming ill are treated by boring the ear, and inserting a

thong of goatskin. Should the complaint be worms, the treatment is

the old and well-known charm of tying the worm-knot.

In his report to the Ordnance Survey, Dr. O'Donovan says, with

;respect to Caher Island, 1839 :
—" Caher.—Any woman or child suf-

fering from epilepsy or ' falling sickness,' would be immediately and

for ever cured of it after sleeping for a few minutes in thelittJe church

of Teampull Phadruig, but more especially on St. Patrick's Bed out-

side, and some say on any part of the island."

3.

—

Legends and Traditions.—There appears to be a rather large

^tock of old legends and tales still surviving the shocks of modern
E.I.A. PKOC, SEE. irr., VOL. V. F
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innovations on the islands ; but, owing to the reticence of the people

on the subject, it Tvas found difficult to get even the mention of many
of them. A fe"w, however, were obtained, and are given here.

The dun or fort in Inishturk is said by the inhabitants of the island

to have been built by pirates, whose boats or galleys used to Lie in the

little circular basin below it, screened by the high rocks of its narrow

and crooked entrance from observation from the sea. These pirates

were the last men in Ireland who possessed the secret of making beer-

from heather tops. The fort was surprised and taken by enemies,

who slew all the pirates except two—the chief and his son—to whom
they promised life if they would reveal the secret of how to make
heather beer. The old man promised to reveal the secret if his son

were first killed ; this the captors did at once, and then the father

broke from his enemies and threw himself over the cliff into the sea,

taking his secret with him."- It is also said that a few years ago a

man digging in the old fort found a pot of gold coins, with which he

went off to America. Both these stories were obtained from a verj"

old man in Inishturk,

On Caher Island is a large stone, which lies on the altar of the

ruined church, which tradition says was once thrown at St. Patrick

by a "bad friend" of his; and he not being able to avoid it, and in

imminent danger of being brained by it, made the sign of the cross

between him and it, when the stone at once fell harmlessly to the

ground.- A sea captain once took away this stone from the island,

but met with such bad weather that he could not get away from the

neighbourhood until he restored it (E. O'MaUey).

In spite of the improvements being introduced by the Congested

Districts Board, there are some old folk who take a pessimistic view

of the future of Clare Island. They say " it may all do for a time,

but cannot succeed for long "
; and allege, as the reason, that the

island is under a curse. The tradition about this is, that once on a

time long ago the shore of the one little sandy bay on the island

stretched out further than it does now, and that a weaver's cottage

stood just above the spot where now a large rock juts out from the

middle of the strand. A boat one day came ashore at this spot from

a wrecked ship, and a man stepped out from it. The weaver saw the

^ A variant of tMs story is that the secret concerned the treasure which the

pirates had concealed.

2 It is doubtful whether the stone mentioned in this stoiy is the large piece of

conglomerate known as leac na naomh which lies on the altar in the church, or,

another stone, a rounded piece of pumice, which is also there.
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stranger, and snatching up a cudgel ran out to question him as to who
he was and what h.e did there ; but the stranger, being a foreigner,

could neither make himself understood nor understand what was said

to him. This enraged the weaver, wbo struck him on the head and

killed him on the spot. ISTow this stranger was the Pope's brother

(anotber -version says tbe brother of the Emperor of Eome), and by
some means or other tbe Pope got to know that his brother, when
seeking hospitality, had been murdered on an island far away, so he

laid a curse on that island for all time (E. O'M.).

There are several legends about Grace O'Malley ; but the only

one which could be got in its entirety seems to have been the skeleton

on which Maxwell built his novel the ''Dark Lady of Doona," as it

agrees in most points with the plot of that story.

According to the tradition there was an early romance in Grace

O'Malley's life prior to the matrimonial adventures recorded of her in

the histories. When she was a girl a young man was cast ashore

from a wreck and rescued by Grace, with whom after a time he fell in

love. The young couple were married by a priest on the island, at

the altar near the holy well at Kinaciirragh, and lived very happily

together for some time. There was, however, at the period a quarrel

between the M'Mahons of Ballycroy and the O'Malleys of Clare

Island, and Grace's husband when engaged in a deer hunt in Achill

was murdered by one of the M'Mahons. The widow swore vengeanee

on the whole clan and watched her opportunity, which soon came.

A man from Erris came asking aid at Clare Island, and was asked

was there nothing to be got in his own district. He said that there

used to be, but that a curse had come on the M'Mahons because they

had murdered a young man in Achill, so that their prosperity had

departed, and that they had been told that the only way to atone for

what had been done was to make a pilgrimage to Caber Island at a

certain time. Having got this information the O'Malleys lay in wait

in their galleys behind Caber, slew a large number of the M'Mahons
and captured the rest, including the murderer, who were taken back

to Clare Island and hanged there. Grace O'Malley then sailed

northwards to Ballycroy, surprised and captured Doona Castle, the

M'Mahon's stronghold, and put the garrison to the sword.

YI . AECHiEOLOGT.

The islands contain many remains of interest to the archaeologist,,

but as in former reports no detailed description of any of them is

F 2
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ventured upon, all that can be done here being to indicate as far as

possible what may be worthy of the attention of those Avho are skilled

n this subject, which the writer cannot pretend to be.

Survivals.—The survivals are comparatively few now. Querns
have gone altogether out of use. The old wool wheels, cards, and
handloom are still to be found in use. As there are no wheeled
vehicles, all loads too heavy or bulky to be carried by hand or on the

human back are conveyed in pardogues or clieves slung over the backs

of horses. Stones for building are carried in stone-elieves, V-shaped

wooden frames slung pannier-wise across a horse's back over the

usual straw mat and pannier frame. Clothes are still washed as

described in the report on Inishbofin. The milk-chest described

in a previous section is another survival. Only a few curraghs

are now in use, they having been largely superseded by heavier

boats.

Antiquities.—There are a good many ancient buildings and monu-
ments on the islands, but only bare mention of them can be made
here.

In Clare Island there are

—

(1) O'Malley Castle, built on a projecting rock between the one

little bay, where there is a good landing-place and a deep narrow

cove, to which tradition says there used to be a subterranean passage,

as galleys used to lie there. The castle is a square tower of no great

size, three storys in height, and built of rough stone. It was used as

a police barrack early in the century, and during its occupation as

such it was rough-cast outside, and the projecting chambers high up

in the walls were weather-slated. A porch to the door was also added,

and some of the loopholes in the walls built up. There are traces of

an enclosing wall surrounding a sort of court.

(2.) The Abbey—a Carmelite monastery erected in a.d. 1224.

This building has been often described. It is remarkable for the

frescoes on the roof and for containing the curious old O'Malley

monument. At one time a skull and a pair of gold earrings used to

be kept in a recess in the wall, and were shown to visitors as the

skull and ornaments of Grace O'Malley. Downing writes that the

Abbey was built by Dermitius Caladus O'Maly for the Order of St.

I3ernard, and that Dermitius was buried there.

(3.) There are two holy wells, the well of the festival of the

Virgin Mary and the well of St. Bridget. Near these wells are some

cariously carved and inscribed stones.

" In Inishturk there is a kill dedicated to St. Columb, and traces
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oi 2i, doon.''^ ^ Of the old church nothing but the barest trace now
remains, and the dun is not very clearly traceable. It stood on a hill

overlooking a very safe little harbour, where tradition says the owners

of the fort used to keep their galleys.^

Caher Island is full of antiquities ; it is best described in the words of

Dr. O'Donovan. '• Caher Island, called by the Irish Oileanna Catlirach,

Cathair na naomh, and Cathair Phadruig, is esteemed next to Inisglora

(Inis Gluaire), the most holy island in that part of Connaught, now
entirely uninhabited. No catliair or stone fort is on the island. The

natives of Inishturk and the opposite coast understand the name as the

city of the saints, or the city of St. Patrick, and that it was called

city in the same way as Armagh, Leighlin, and other distinguished

ecclesiastical places."

" It contains a small church in the rude primitive style, which is

called Teampull na naomh by some and TeampiiU Phadruig by others.

There are several penitential leachtas or monuments around it, at which

the pilgrims pray and go through their circumgyrating round, much in

the same way tliat they do on the Eeeks. The names of these monu-

ments are not known. East of the east gable of the church there is

a stone inscribed with a cross, called Lealaidh Phadruig, which is

prayed at during the station. ""Within the church and laid on the

altar is a farfamed stone called Leao na naomh, i. e. the flag of the

saints. It is of a roundish form and about two feet in diameter, and

composed of different kinds of stone, which appear as if they had

been artificially cemented together, but the compound is, however,

the work of nature." ..." Whenever anyone on the west shores or

on the islands in the vicinity of Caher find themselves aggrieved or

scandalized openly and wrongfully, they have always recourse to the

miraculous powers of this stone to elicit the truth. They first fast

and pray at home for a fixed time, imploring that God, through the

intercession of St. Patrick, and the other saints who blessed this

flag, would show that they were ivronged on such occasions ; and after

the fasting and praying are over they sail over to the Caher, and turn

Leac na naomh. After the flag is turned, the weather immediately

becomes unfavourable, and storms and hurricanes most frequently

ensue to the great destruction of boats and curraghs, and some event

is ere long brought about which shows clearly to the eyes of all the

neighbours that the character of the person who turned the Leac had

^ O'Donovan, loe. cit.

^ " Ordnance Survey Letter," Mayo, p. 471.
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been imjustly and "wrongfully attempted to be blackened. This may-

be shown in various ways, such as some great misfortune happening

to the scandalizer, or in ease of theft the real thiefbeing discovered, &c."

O'Donovan does not mention that on the altar there is also a very

curious stone basin, with rounded bottom, two handle-holes and a groove

cut all round the side, in which votive oSerings are placed by all

visitors to the island.

"On the north-west side of Caher Island there is a holy well,

which is also prayed at and held in great veneration by the pilgrims."

... A kind of cloghan or road is shown under the waves leading from

this blessed island in the direction of the Eeek. It is called Boher na

neeve

—

via sanctorum—because it was passed by St. Patrick, by his

charioteer Bionnan, the widow's son (who was buried on the Eeek),

by St. Bridget, and other saints who were along with the apostle.

YII. HlSIOET.

A report of this nature would be incomplete without some sketch

of the histoiy of the people that it may be seen what changes or

admixture the population may have undergone. Unfortunately, how-

ever, the materials for such a sketch are extremely scanty, the islands

having received very little mention.

The whole surrounding district, north and south, as well as the

islands, were inhabited anciently by a Damnonian (Firbolg) tribe, the

Clan Huamoir, one of whose chiefs, llodha, gave his name to Inis

Modha, or the Clew Bay islands. In the second century, Tuathal

Teachtmar, a Milesian or Seotic king, conquered and enslaved the

Clan Huamoii', and occupied their territory. From this on, there is a

great gap in the records ; there is nothing known about the territory

except the records of the deaths of some of the chiefs, and a mention

in the 9th century of the incursions of pirates (probably Scandinavian).

In the 10th century, after the establishment of surnames in Ireland,

we find the O'Malleys, descendants of Conn of the Hundred Battles,^

established as rulers and lords of Umhall, a district whieh comprised

the present baronies of Burrishoole, or llurrisk, and here they have
remained ever since. In the 14th centuiy we get mention of the

O'Malleys as being famed as sailors, a reputation they long held.

^ "Another shoot of the race of Conn is the Clann ilailli, valiant the hranch.

(eveiy country is heard selecting them)." Duald Mc Firhis, Genealogies, Tribes,

&c., of Hv Fiachrach.
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O'Dugan (as quoted and translated by O'Donoran) -wrote of them
(1372):—

"A good man never was there

Of the O'Malleys, but a mariner;

The prophets of the weather are ye

A tribe of affection and brotherly love."

In tlie Annals of Ireland (a.d. 1235) -we get the follo-sving :

—

•*' Donnal and Murtough, two sons of Murray O'Malley, were slain

Tjy Donnell, son of Manus, who was son of Murtough O'Connor, and

by Mall Eoe, son of Cathal, son of Conor (recte 0' Conor), in Cliara,

and was interred there.

Clare Island and its inhabitants came greatly into notice in the

16th century through the deeds of the O'Malleys upon the sea, and

especially by those of the famous Grace O'Malley, whose birthplace and

one of whose chief strongholds was on the island, where, too, she was

buried. As a glance at the list of folk-names will show a large proportion,

of the population is still composed of O'Malleys. "W^e have no record

of any colony or foreign strain such as were introduced in Inishbofin.

The population of Inishturk is composed of Malleys and Tooles, of

whom O'Donovan says :—" This island is said to be in the possession of

the 0' Tooles for an unknown number of centuries ; some say they

came from Leinster. Mr. Owen 0' Toole, the present occupier of

Inishturk (1839), says that he always heard from his father and the

old shanachies that the O'Tooles of this island are descended from

Tuathal O'Malley." This indeed seems to be the most probable origin

of the name.

The islands underwent no great change until the present century,

when Clare Island passed into other hands. A few years ago, during

the "disturbed times," Clare Island got rather a bad name for

outrages, but there seem to have been none of them of a very serious

nature. The most important change that has yet occurred is the pur-

chase of the island by the Congested Districts Board, and the improve-

ments introduced by it, which it is to be hoped will open up a brighter

future to the islanders.

VIII.—CoXCLUDIXG PtElTAEKS.

Little remains to be said. It is evident from the list of surnames

given that there has been no great change in the composition of the

population during the last three or four centuries ; in fact, the bulk of

the people are descendants of the ancient inhabitants of this part of

Connaught. The taking over of Clare Island by the Congested
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Districts Board has already benefited the people greatly, and opened

up to them a brighter future. J^'ew dTrellings hare been built, of a

type suited to the climate, and composed of materials obtainable on

the island, and old ones improved. The commonage has been sepa-

rated from the arable land by a wall running the whole length of the

island ; holdings have been enlarged and properly fenced ; accommo-
dation roads made ; the fishermen instructed in new methods, &c. In

the course of these works, the people developed, after a time, abilities

hardly expected of them at first ; they proved quick to learn and able

to work, and they take a pride in telling the stranger that they have

paid off their arrears of rent, due to the Congested Districts Board,

out of the wages got from theii' work, without one single case of

default.

IX.—BiBLIOGEAPHT.

(This list does not profess to be exhaustive.)

Aecbdail.—" jMonasticon Hibernicon."

" Ajinals of the Four blasters" {cf. 0'Do:N"ovAjr).

ruLMAK Peteel.—" Grania Uaile." (London, T. Fisher TJnwin. 1895).

Lewis.— " Gazeteer of Ireland" (1837).

MacFiEEIS, DrALD {cf. O'DoxovAx).

]^Iaxwell, ^^ H.—" The Dark Lady of Doona."

" ^^ational Gazeteer" (1868).

O'DoxovAx, John :

"MS. Letters to the Ordnance Survey of Ireland."^ ISTow in-

the Libraiy of the Royal Irish Academy.

"The Annals of the Kingdom of Ireland," by the Four

Masters. Translated and annotated by Johij 0'Do>"oyAN,

XL.n.

"The Genealogies, Tribes, and Customs of Hy Fiachrach,.

commonly called O'Dowda's Country. From the Book

of Lecan in the Eoyal Irish Academy, and from the

Genealogical MS. of Duald Mac Firbis, in the Library

of Lord Eoden" (Dublin, 1844).

Official :

" Parliamentary Gazetteer of Ireland " (Dublin, 1846).

" Memoirs of the Geological Survey of Ireland."

Annual Eeport of the Congested Districts Board, 1896.

Ptoyal Society of Antiquaries of Ireland:—Programme o£

Excursion, 1895.
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The Algeljia considered in the present Paper is that "srhose units

ii, {2, . . . in satisfy equations of the type «'/ = - 1, and v<4- «Vs= 0-

It seems to be due to W. K. Clifford, and the notation in his Papers

on " Applications of Grassmann's Extensive Algebra" and " The Classi-

fication of Geometric Algebras " is folloTved as closely as conyenient.

It is defined to be Associative and Distributive.

1. A vector, or a right line in ?z-dimensional plane s]5ace regarded

as having magnitude and dii'ection, is adequately represented by

p = 2v-'s, in Tvhich the x are scalars.

Any vector coplanar with two given vectors ai and ao is expressible

in the foiTa p = x^a^ + a^ocu.

Any vector in the same space of thi'ee dimensions as ai, a^, and a^

(which vectors are supposed not to be coplanar) is expressible in the

form p = x^ai + 0^202 + x^^a^^ ; and this process may be extended to spaces

of higher order.

The units i^, io, • • • 4 represent unit line vectors mutually rect-

angular. Theii' biaary products (//;) represent unit and directed plane

areas ; ternary products (v-Ai) represent unit volumes in definite or

directed spaces of three dimensions ; and so on for products of greater

complexity formed from distract units.

2. The following discussion of the affections of a curve in n dimen-

sions will seiwe not only to illustrate a method, but also to interpret

various combinations of symbols in the Algebra under consideration.

The method is kinematical, and analogous to that hinted at by Hamilton

in his "Elements," and used by Darboux and others with much
success :

—

Let p = ^ (s) be the equation of the curve in terms of the length

of the arc (s) measui'ed from a suitable x^ouit. The tangent at p is

parallel to the unit vector

Passing from p to a consecutive point on the curve, the tangent changes

its direction, and ai becomes 0.1 + D^ui . ds. Put as aj is a unit vector,

SaiD^ai = ; so D,ai is at right angles to a^ ; and, writing D^ai = ffiOo,

and supposing ao to be a unit vector (the principal normal), a^ is the

curvature, or a^ds is the infinitesimal angle between the consecutive

tangents.

Kext, it is easy to establish the equation -D^a^ = a^a^ - rtia^, and to

assign geometrical meanings to the new scalar do, and the new unit

vector ttg. As Sa.oD,ao = 0, then D,ao will have no component along 03.
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As Sa^a^ = for all values of s, SaiD,a2 + SooB^ai = ; and hence D.a^

lias the component - aiUi along aj. The new vector as is at right angles

to both tti and a^, and is the binomial ; ct^ds is the angle between as and

aa + BfL^ds, or the angle between the consecutive osculating planes, or

^2 is the torsion.

3. So far, all is the same as for three dimensions ; but the expression

ior D^az is different for the case of space of four and higher dimensions,

and for the case of three dimensions.

Since Sa-^a^ — 0, SaiD^a^ + Sa^D^o'-i - 0- But the second term of

this differentiated expression is zero, because D^ai has no component

parallel to ag. It thus appears that SaiD^as = 0, and that D^a^ has no

component along ai. As in the last article, the component parallel to

tto may be shown to be - «2a2' There is no component along 0.3, and so

for three dimensions - an,a2 represents the whole vector. But, for four

dimensions, D^a^ may have, and in general will have, a component at

right angles to a], a2, and 03, or out of the space containing these three

vectors ; and if 04 is a unit vector along this component,

4. In order to interpret the meaning of the scalar az a slight digres-

sion will be useful.

A curve, unless it is a straight line, will deviate from a tangent.

Among the planes drawn through the tangent, one (the osculating

plane) will have the closest possible contact with the curve; but the

curve will deviate from the plane unless it is a plane curve. Among
the spaces of three dimensions that can be drawn to contain the oscu-

lating plane, one will fit closest to the curve, but it will contain it

only if the curve is tri-dimensional. The curve will in general deviate

from this osculating space.

If a point moves along the curve with unit velocity, the tangent

line will turn round that point with an angular velocity equal to a-^
;

the osculating plane will turn round that line with a velocity ffo ; the

osculating tri-dimensional space will turn round that plane with a velo-

city whose amount is a^. The angles between consecutive lines, planes,

•and spaces are, respectively, a^ds^ ((ids, and a^ds.

In space of many dimensions the angle between two planes having

a common line is the angle between a pair of lines, one in each plane,

both of which are perpendicular to the line of intersection of the

planes. As each plane has many lines perpendicular to it, it will not

do to define the angle between two planes as being the angle between

the perpendiculars to the planes.
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Two planes, of course, may not have a line common to both ; for

instance, the plane of «\ and i^, and that of 4 find 4 have no common
line ; hut every line in one of these planes is perpendicular to every

line in the other.

In like manner, the angle between two spaces of three dimensions

having a common ^^^ane is the angle between a pair of lines, one in each

space, and both of which are perpendicular to the common plane.

Two consecutive spaces osculating to a curve have common an oscu-

lating plane. The angle a^ds is the angle between the perpendiculars-

in these spaces to that common plane.

Three mutually rectangular lines (e'l, u, and i^) determine a space

of three dimensions containing all the vectors x^ii + Xoi^ + x-^iz. The
vectors «'i, 4? and 4 cos 9 + i^ sin 6 (which are also mutually rectangular)

determine a second space having the plane of ii and fe common to both.

In the first space the pei-pendicular to this plane is 4, and in the second

it is «3 cos 6 + ii sin 6*, and is the angle between these lines, or the

angle between these spaces.

Of course two tri-dimensional spaces may have only a line or a point

common, or no point may be common to both. Two such spaces must

have a common plane when both are contained within a space of four

dimensions ; a common line, when a space of five dimensions contains

them ; a common point, when the containing space has six dimensions.

In a space of seven dimensions, the spaces represented by

p - Xiii + Xoio + x^iz and p = a~,i-, + x^i^ + x^i^ + x^i^

have no point unless the constant a-, happens to be zero,

5. Continuing the process of the 3rd Article, it is found that

Dstti = a^a.^ - a^az, and in general that X)sa„,_i = ff„i-ia,„ - a,n-20-m-ir

until all the independent vectors are exhausted. At last, if the curve-

is contained in a space of w dimensions, Dja,, = — «„_ia„_i.

In terms of the n-1 scalars ai, a^, . . . «„_i, all the affections of the

curve can be expressed. Differentials of any order of the vector p to

a point on the curve, and of any of the derived vectors a, may be

reduced to linear functions of the a with scalar coefficients composed

of the scalars a and of their differentials.

6, These formulae may all be collected into a single type expressed

by the equation D^a^ = ViQa,„, in which O is a sum of binary products
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of consecutiye pairs of the auxiliary vectors, or more definitely in which.

This is quite analogous to differentiation for moving axes in three

-dimensions. In fact, if in three dimensions moving axes through the

origin are instantaneously turning round a direction U6, with an

angular velocity TO, a point P, if rigidly connected with them, moves

through a distance Yd . OFdt in the element of time cU ; thus,

Dct = VO'^dt is the small displacement of the extremity of ex. It

may be added that, if P is not rigidly connected with the moving

axes, but moves relatively to them through a distance dzs, the total

displacement is Dw = d'^ + VO'c^ . dt.

Things are just the same for the curve. Imagine through the

origin a set of n vectors kept parallel to the varying vectors

tti, tta, . . . a„, corresponding to a point moving uniformly with unit

velocity along the curve; then, for the rate of space variation of the

"extremity of any vector w,

T^ d^ ^
as

where — is the velocity of this extremity with respect to the moving

iixes. In particular, if ra- is fixed relatively to the axes (as are the

vectors a),

^- = 0, and D,zy = Fifiw.
as

7. Analogues of the helix in three dimensions, and of the circle in

two, are obtained by supposing the scalars ai, a^, . . . a„-.i to be con-

stant, instead of being, as in general, functions of the arc s.

I shall examine this simple case, and show how the vector equation

of a curve may be found when the scalars a are given and constant.

Using the formula of Art. 5,

^ The product Q,am consists of a sum of ternary products such as ffiaiaoam, and
a sum of linear terms such as amamam+iam = — «»!«»( • omam+i = + amam-ii- The
former sum is VzClam ; the latter is ViSlam-
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in general, and, remembering that the a are constant, aj, ag, &c., ar&

expressible in terms of aj, thus :

—

= — D^tto -I ai = (-L'/ + «r) tti,

1 _ ch 1

as - - D,a4 + - a3 = (D/ + (^i^ + «/ + ^^2) p;. + ^^2^^2) „

&C.

Hence, it is easy to infer the general types of derivation

^2ma2m+l = fm{D?) . Ci, and ff2,„+ia2m+2 = Fm{I>s") • Ds^l,

where /„, and F„, are rational and integral functions of the order m.

Integration is now possible. For spaces of even order {2m),

a^mo-zmn = 0> and f,n{,D,^)a^ = ;

for those of odd order (2m +1),

f-'2m+ia2m+2 = 0, aud i^,„ (D/) D,ai = 0.

ITow, the general solution of f,n{D^~)ai = is

ai = ^ (/? cos cs + ^' sin cs),

where c is a root of fm{-c^) = O5 and the vectors ^ are constants of

integration. These vector constants are generally arbitrary ; but the

condition that ai should be a unit vector, or that its square should be

independent of s and equal to negative unity, requires generally the

mutual rectangularity of the vectors y8, and also the equality of the

tensors of /3 and /S'. Thus, the particular form

o-i = ii{h cos CiS + u sin c^s) + lo{ij, cos CoS + i^ sin c^s) + . . .

+ Ki {:i-i,n^\ COS c„,s + iVm sin c,„s)

is obtained in which «i, ^2, . . . Hm are any set of mutually rectangular

unit vectors, and in which the scalars h are obliged to satisfy the

relation

Ji- + J2'' + . . . bj = 1.
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Similarly, for odd spaces,

D.tti = 2 (/5 cos cs + ^' sin cs)
;

and on integration,

«! = ^i(«"i cos CiS + 4 sin Cis) + ^2(4 cos CjS + 4 sin Cos) + . . .

+ 5„,(«2,„-l cos C,„.S + 4,„ sin C„,S) + 3,„+l?2m+!,

with the condition
512 + ^3^+ . . . + 3,„+i2^ 1.

As before, the condition Ta^ = 1 reduces the constants of integration,

to this form.

Finally, as ai = D,p, the vector to any point on the curve in even

space is

hi . . . . -

P = Po + — (- h sm CyS -f ?2 cos CiS) + . . .

K, ...
+ — (- hm-i sm c„,s + «2„, cos c,„s),

^»»

and that to any point on the curve in odd space is

ii . . . . ,

p = po + — (- ^1 sm <?iS + t2 cos CiS) + . . .

+ — (- «2m-l sin (?,„S + 4„ cos C,„S) + i,n+lhm+lS'

¥ox the curve in even space the distance of any point on it from the

extremity of po is constant, or

This curve is, perhaps, more analogous to the circle than to the helix.

8. Reverting to the formula of differentiation for moving axe&

which was given in the 6th Article in the form D^w = FiOw, I shall

inquire what the quantity O becomes when expressed in terms of the

vector units /i, «2, . . . «'„, introduced in the last Article. This is an

example of a transformation from one set of unit vectors (a) to another

set («"), both sets being mutually rectangular.

A verification of the simplest kind (consisting merely in the appli-

cation of the formulae «'i4 . 4 = - Hj Q-nd «i4 'H = - hh • h = h) shows

that the equation D,ai = ViQai is true, provided ai is one of the vectors

thus denoted in the last article, and provided also the quantity O is

defined by the equation

fl = Ci?i?2 + <^2*3^4 + . . . + C„j?2m-l*2in'

This is true, whether the space is of even order {2m), or of odd order

(2m + 1).
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In Art. 6, O was expressed as a sum of 2m - 1, or 2m binary pro-

ducts ; it is now reduced to a sum of m binary products. This reduc-

tion leads up to tlie investigation contained in the following article.

9. The general problem announced in the last article may be

enunciated thus:

—

Given any homogeneous function of any number {N) of the n

vector units consisting of a sum of products of any number [m) of

distinct units, each multiplied by a given scalar, to reduce this func-

tion to a canonical form by a change of the system of units involved.

Let q be the given function (of order m), and «i one of the units

involved. It may be written in the form q = - q'ii + q'\ in which q'

and q" are both independent of ii. ilultiply into ?i, and

qh = '^mn^ii + ^m-ij^'i = 2' + q"ii

^ives separately

q' = K^iqiu and q"ir = Kn^iqh-

IS'ow multiply q into q', and take the part
( T^iqq') of the product

qq\ which is linear in the units. This new vector (uJj) will not, in

general, be parallel to ii ; but it is a linear function of
?'i, expressed by

•the formula

The linear vector function $ defined by the equation

^p = Viq ^m-iqp

is easily seen to be self- conjugate, for

Sa-^p = S<jViqV,,,_^qp = S(rqV,„_^qp = SV„,-^<Tq . V,„_iqp

= >S' V,n.iqcr V„,^ipq = Sq V,n_^qa- .p = S V^q V,n-iqcr . p = S^a . p.

4> being self-conjugate, just as in quaternions, its axes are all real

and mutually rectangular. These axes are the units to be employed

in the reduction to the canonical form.

10. As an example, consider the reduction of the general homo-

geneous quadratic function of JV of the n units. It consists of

JiV(iV- 1) binary products, each of which is multiplied by a

scalar.

Then q = zj^i^ + q', suppose, where neither w^ nor q' involve ii.

JSere

- -57^ = Viqi, and Fj^^i = -
/i-3?i^ + Viq'zj^ = - Viq f-^qii = - $«i.
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If ii is an axis of this fimction <l>, Viq'zs-^ must vanish, and ^ii = i^v5^^

But F'l^CTi = -^lii^^i + F](^'t^i = - iirsi',

and therefore $OTi = Viq Fi^ra = - V^qii . -zs^ - CTi . zs^^

so that t^i is also an axis of $.

Pursuing this argument, it appears that the homogeneous quadratic

in iVof the units is reducible to the form

in which ??^ is the lesser half of JV (viz. m = ^JV, if iV is even
;

m = i-(iV- 1), if iVis odd). For each binary product uses up two of

the iVnew units, and no unit can occur in more than one binary

product.

Thus the inference in Art. 8 concerning the form of the quantity

O is verified, and it is proved that it is possible to reduce a homo-

geneous quadratic of iV^ units involving ^iV(iV- 1) arbitrary constants

to a form involving explicitly but ^H, or ^-(iV- 1) constants, and

when iVis odd, but iV- 1 unit vectors.

In particular, when three units are involved, a^zhh + (inhh + «i2h4

may be reduced to a product of two units multiplied by a constant.

11. In the particular case of a quadratic, the new linear vector

function defined by ij/p = V^qp may be profitably considered.

Now Scrij/p = Scrqp = S V^crq . p - Sij/'cr . p,

so ip'a = + Vicrq = - Viqcr = - ij/cr
;

and this function i//- is the negative of its own conjugate.

Suppose ij/ satisfies the symbolic equation

/(^) = ^» - Miij/''^ + m^il/''-^ - &c. = 0,

its conjugate satisfies the equation of similar form

/(,/,') = ^'" - mii/.'"-i + m^""-'- - &c. = 0.1

But ij/' = -i{/, so i{/" + miif/''-'^ + mo\{/"-^ + &c. = ;

and this is consistent with the former equation for i// only, if

Ml = mz = &c. = 0.

The symbolic equation is therefore

i/^" + ??^2^/'"-2 ^ m-if'-^ + &c. = 0.

' A general property for all linear vector functions. For, if

this requii-es fW) a" = 0, or /(>^') = 0, as o- is arbitrary.

E.T.A. PKOC, SEK, III., VOL. V. G
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Now, x^'^p = ViqViqp = ^p, or generally $ = i//^. Therefore, the

equation satisfied by ij/ is simply the square of that satisfied by ij/,

and the roots of $ are equal in pairs. This agrees with the conclu-

sions of the last article.

12. A discussion of the roots and axes of the linear vector ij/

presents some points of interest.

If ^ is an axis, and i the corresponding root,

il/j3 = hl3, and ^/3- = SI34f(3 = S^qfS = 0.

Hence, either h or (3 = 0. But all the roots are not zero ; so if 5 does

not vanish, y8 must be of the form a + ha', in which a and a' are two
real vectors at right angles to one another and of equal lengths, and h

is the imaginary y^- 1 of algebra.^ ^ is thus the vector to a circular

point at infinity in the plane of a and a'. /? being imaginary, h must
be imaginary also, and - b must be its conjugate, as is evident on

inspection of the symbolic equation in the last article ; so 5 is of the

form hff, where g is real.

Replacing b by hy (where h = y^- 1), it is evident, as

if/{a + ha) = hg (a + ha'),1

that '/'(«"" ^^^') = - ^iy {^ ~ ha),

also. Hence, adding and subtracting,

ij/a = - ya', and ij/a' = ya;

also, i/^^a = - yij/a' = - y'^a, and ij/'^a' = - g'^a .

Again, if for some other root, b^ (= hy-^,

xpjBi = hy.jBi, and ^/5'i = - hy^p\
we have

SjB^P, = hy^SlSIBi = + ^^Sif^ = - >S/?i./^/5 = - hy 8(3,(3,

and if y is not - y,, S(3^i = 0. In like manner,

S(3'fi, = S(3(3\ = S(3'(3\, and if (3, = a, + ha\,

Saai = Saa'i — Sa'a, = Sa'a'i = 0,

SO the planes of aa' and of aia'i are hyper-perpendicular, or every line

in one plane is perpendicular to every line in the other.

1 Veiificatiou is easy ; for 6- = (a + ha')'^ = o'^ + h'^a''^ = a^ - a'^.
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Lastly, if an odd number of units is involved, the common perpen-

dicular to all these planes satisfies ij/p = 0.

There is, of course, a certain indeterminateness about the axes

of <E>, The general quadratic function is split up into a sum of arett

vectors in determinate planes which have no line common (and which

are hyper-perpendicular) ; any pair of perpendicular vectors in one of

these planes may be taken as canonical units, but the products of

pairs are definite.

As a corollary, if the sum of two area vectors is an area vector,

the planes of the two given areas have a common line.

13. In the general case for homogeneous functions of order m, if ii

is an axis of the self-conjugate function $/) = ViqV,n_iqp, and if Ci is

the corresponding root, the series of functions (/), defined by equa-

tions of the type /j = Vm-iqii, obey the equations

SI,'' = (-)'»ci, and Sill, = 0.

Por SI-' = S V„,_,qiy r,^,,qi, = (-)'"-l.S^\<D^\ = (-)'"Ci,

and SIJo = S K^^i^q K^J^q = {-)"'-^Si,^i^ = 0,

since V„^^iqi, = (-)"'-i
V„_ii,q.

As an example, consider the general cubic in four of the units,

q = ^a,tJsitiu-^

From this il = - ^ciiJ.it, and 1^ = - ^«2si«>'«>

and >S/i72 = - 2«is««2s( = - «i34«23i, since (ve)^ = -l.

The six equations aiaiffos^ = &c. = 0, which result if the units are

canonical, require all but one of four coefficients a^tu to vanish. Thus

the cubic reduces to «i23h44-

Again, for the cubic in five of the units, ten equations of the type

((iZi^hzi + <''l45<*^245 + ^153^253 =

are found connecting the coefficients when the units are canonical.

For variety, instead of solving these ten equations, multiply the cubic

into the product is^^ . . . in of all the units not involved in it. Now,

ayi-Siiii'i . ieii ... 4 = - «i23«i44(«'44)%«7 ... 4 = - (imiiio^^)

in which w is the product ^l^2^3 . . . 4 of all the units. The result is

consequently a quadratic in five units multiplied into o).

1 It is convenient to suppose

«123 = «231 = «312 = — «321 = — fl213 = — «132.

G 2
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The quadratic may be reduced to amij^ + au^^is, and therefore

the cubic may be reduced to ai2-iiihi3 + cin^iiiiis.

Generally, by this process, an m^" in m + 1 units may be reduced to

a linear vector multiplied by o>, and the wi'" may consequently be

replaced by a single product of m units multiplied by a constant.

Also, an m^" in m + 2 units may be reduced to a quadratic in the

same number of units multiplied into w. It has already been shown

how to reduce a quadratic, so the w'^ in m + 2 units may be considered

known in the canonical form.

14. This process does not apply to a cubic in six units, for a cubie

in six units is reproduced.

It is easy, by the aid of a geometrical method, to -write down
examples of cubics reduced to the standard form. Take any three

points, 1, 2, and 3; they may be joined to form a triangle (123).

Take a fourth point, 4 ; every triangle formed with this point and a

pair of the old points has a side common with the triangle (123). In

the last article it was shown that the cubic in four units is reducible

to ^123^1^2^3 •

Pursuing this analogy, consider how in a few simple cases a limited

number of points can be joined to form triangles which have no side

common to two. Adding a fifth point 5 to the four points 1, 2, 3, and 4,

but two triangles, (123) and (145), having no side common, can be

drawn connecting these five points. (Of course, other pairs of tri-

angles, (512) and (534) for instance, may be drawn to connect the

five points. This is merely a matter of selection.) In the last article

it was shown that a cubic in five units is reducible to «i23h44 + (lubiiHio-

Adding a sixth point to the five already taken, and two different

arrangements are possible. Either four triangles (123), (145), (624),

(635), or a pair of triangles (123), (456), can be drawn connecting:

the six points, and having no side common.

It may be verified at once that the cubic

q, = ctmiiiiiz + (iii-JiiJo + au^iziih + (tstshioh

which corresponds to the first of these arrangements is in the canonical

form, and so is the cubic

q' = a^^zhizh + aiseUhh-

These cubics belong to distinct types, and cannot be transformed into

one another. The square of q' is a scalar {a^^z + «\5g), but the square

of q is not a scalar.
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For seven points, in addition to the four triangles in the first case

for six points, (167), (257), and (347) are obtained. In addition to

the triangles (123) and (456) in the second case, the triangles (716),

(734), and (752) may be constructed. In the first of these cases for

seven points, every point of the seven is joined to every other point,

so that three new points 8, 9, and 10 must be added before a new
tidungle can be constructed.^

15. It is possible to derive from a given homogeneous function q
of order in a series of self-conjugate functions analogous to that of

Arts. 9 and 13, which I shall only mention here.

The function referred to is $p = ViC[ V„^iqp. The next function of

the series is i^2^2 = ^2$' T^t,i-2qP2, where 2h is a homogeneous quadratic in

the units. The general function is

FnPn= VN^Vm-Nq-pN^

It may also be noticed that the functions /of Art. 13, defined by
relations of the type I^ = V,n_iqii, lead to the following equations :

—

Fj^Ji = ViqV„^iqii = ^ii = c^ii,

Thus $ and F,„_i have the same roots. This holds good also for Fjf

and F,^^.

Further, the series of linear functions defined by the equation

^NPm-N = V^qPm-N

may be noticed. These convert a homogeneous function of order m -N
into one of order iV, and

shows that ^m^N^^ is the self-conjugate function F,n_N.

1 After this Paper was read, I saw that if a function can he written in the form

q - iili + izh + . . . + imim,

in which none of the /involve any of the m units, iiiz . . .im, these m units belong

to tlie canonical system, provided Slilz = &c. = 0.

In particular, the cubic

q = «i [aisii + bi^ie) + xizibi^ii — ai^ie)

is in the canonical form, although it cannot be tjrpified by triangles having no side

common.
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16. Por the sake of facilitating various operations on the general

functions of n units, it seems to be useful to introduce certain new
symbols or characteristics of operation.

The first of these is ^, the analogue of the symbol of conjugation

in Quaternions. For present purposes, the effect of the symbol jfmay
be defined as a change of sign of all the units in q, and an inversion

of the order in which they occur. From this definition, it is manifest

that ^^q =K.Kq^q.
If q^ is homogeneous and of order m,

^U = (-) ?m-

To prove this, if i-S-i . . . «'„ is a product of 7?i distinct units, its conjugate

is {-y"hJm-i • • . «2«'i, or it is (-)"' (-)'"~H;„.i«„,_2 . . . ^2^li„^, by the law of

interchanges, (zi«2 = - i^ii) ; or finally, the conjugate is

(_)-(_)-! (_)-2 . . . {-)\-yi,i, . . . 4.

Hence, if m = 0, or 3 (mod. 4), Kq,^ = + q,n ;

and if w = 1, or 2 (mod. 4), X'q^ = -$'«»;

and in general, if q = q^o) + ?(i) + Sm + S{-o)>

^i = 9(0) - 9(1) - ?(3) + ^(3),

provided ^'(o) is the sum of products in q whose orders = (mod. 4).

When using this symbol, it must be remembered that w, the pro-

duct of all the n units, obeys the relation

iCo) = (-) ^ w,

or that Kfji = co, n = 0, or 3 ; and Kin = - w, w = 1, or 2 (mod. 4).

In particular for Quaternions,

Kdi = CO, or ijlc = - I = - Tiji.

Again, take the conjugate of iiq,Jii where q^ is a homogeneous

function of the units which does not contain «i,

K. i,qj^ = HE:q,'Jx = {-y"''Jrq,n,

by the rule of interchanges. But

and the conjugate of the condensed product is equal to the conjugate-

of the uncondensed product, or in symbols
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It is thus proved as a theorem that the conjugate of the product of

any two functions of the units is equal to the product of their conju-

gates in the inverse order, or that Kpq = Kq^Kp. Of course the effect

of K on to, the product of all the units, must not he overlooked. It

may be agreed to replace co by a scalar,^ at least when the number of

units is odd ; this is not the kind of condensation referred to here,

and ambiguity in the present Paper is avoided by retaining the special

symbol co for the product of the units. In this article, and elsewhere

throughout this Paper, the word condensation simply refers to the

degradation of a product (such as «i«2^'i) to a simpler expression (such

as 4).

As a simple example of the conjugate of a product, gKq is always

its own conjugate, and so is the generally different expression Kq . q.

17. The second new characteristic of operation is /, which inverts

the order of the units in any product, but without changing their signs.

Thus, /e>2 . . . 4 = 4.4_i . . . i^i^ = (_)(--i) + ('»-2H. . . + i.j\4
. . . 4

= (-)i'"''"-\4...^.,

and if q^ is homogeneous and of order we,

^m == ^m, if in = 0, or 1 (mod. 4),

and Iq„, = - q„„ if m = 2, or 3 (mod, 4).

Just as in the case of the conjugate, the inverse- of a condensed product

is the inverse of the uncondensed product, and, taking account of co, in

general,

I.pq = Iqlpi 1 {qlq) = qlq, and 1 {Iq -q) = Iq -q-

^ The general consideration of w is given by Cliiforcl. It is briefly this :

—

im • ilh . . .in = im W = (—)''"^£U . im,

where im is any one of the n units. Thus, when n is odd, oo is commutative with any
(linear) vector p, or oip = pw, and indeed more generally cnq = qw, where q is any
function of the units. But when n is even, aip = — poo. These properties sharply

separate spaces of odd and even dimensions. Again,

«2 = (-) J" (»-i) ww' = (-) i» ("*i), if co' = inin-i . . . hh ;

or ft)2 = + 1 for n = 0, or 3 (mod. 4) ; while w^ = - 1 for w = 1, or 2 (mod. 4).

For n = 2, Clifford says, "Here u has clearly the properties of a unit vector"

(Collected Works, p. 401). The present writer prefers to regard the w of even
space as a scalar of a new kind, perhaps applicable to the measurement of angles as

the ordinary scalar is applicable to the measurement of lengths.

2 Perhaps the name "Keverse" would have been better, as "Inverse" and

"Eeciprocal" are usually synonymous.
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If, as in Art. 15,

Ig, = 9(0) + qm - q{2) - Sizn

^q = qw - qn) - q{2) + s-o),

Klq = q^o) - qn) + qio) - ^(s) = I^q-

18. Chiefly on account of symmetry, a third new symbol tT'may

be introduced which merely changes the signs of the units without

changing the order. It is evident that IK= KI= J, and that the

symbols are associative and commutative in operation. The laws of

their combination are contained in the symbolic equations

P = J^ = K'~ = IJK=KJI=+l,
or, more fully, by

I=JK=KJ, J=KI=IK, K=IJ^JI, P^J^= K^=l.

Por a product, J^{pq) = I{Kq^p) = JpJq.

Taking any function q = ^(o) + ^(i) + q^z) + qiz,,

previous results afford the relations

^(0)? = §'(0) = i(i + /+./+ir)^,

Vn)q = qiz) = i{l-I-J'+^)q-

19. By the aid of the symbol ^it is easy to deduce some usuful

formulae, as follows :
—

The product of any two functions p and q may be written in the

forms (see Art. 15)

—

Pq = {P(o) +P{i) +Pi2) +i^(3)) too) + ?{i) + qw + 2'(3))

= ( ^(01 + ^(1) + F"(2) + V^3))2Jq.

Taking conjugates, the relation

^{Pl) = (^(0) - ^(1) - q{2) + q{3)) {PiO) -P{1) -P(2) +P(3))

= ( ^(0) - ?^(1) - ^(21 + ^i3))pq

is found, and this, when combined with the former, affords, on addition

and subtraction, expressions for (^(0)+ V(fi))pq, and for (^(1)4- Vi^yjpq-

Separating the parts of these which are even and odd in the units, the

values of F(o)^?, '^wPq^ '^{i)Pq, and V^^i^pq are found. As the formulae
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are long, I do not print them here ; but there is no difficulty in deducing

the correct expressions for any special cases. Consider, for example,

a product J3(2)2'(3).
As it is of odd order in the units, it is evident that

Taking conjugates,

•and hence V^i^p^^^q^s) = i (i?(2)2'(3) + S(3)P(.2,) = ^wSf3)P{2),

and '^mPmm = i {Pi^i-) - l{z)P{%)) = - ^(3j2'(3)i'(2>

20. The functions q and 'Kq are not generally commutative. The

conditions of commutation are comprised in simple formulse which I

shall now give.

For brevity, let q = q' -^ q", ^^^ ^q = q! - q",

then qKq = q''^ - q"'^ - {q'q" - q"q'),

and Kq • q ^ q''^ - q"'^ + {q'q" - q"q')-

So the condition of commutation of q and Kq is

q'q" - q"q' = ;

and when this is satisfied,

qKq = Kq . q = q'"^ - q"'^.

Now,

?Y' = (?(0) + ?(3)) (£(1) + 2'(2)) = (S'W^d) + ^(3)?(2)) + (5'(0,^(2J + q'MH)),

in which the parts odd and even in the vector units are separated.

So the formulae of commutation are

$'(o)$'(i) - 9.{i)lm = S'(2)$'(3)
- 5'(3)2'(2).

^nd q^^o)qi2) - qi2mo) = q^qm - qiz)qw,

or ^(3) (s-w^d) - 2'(2)2'(3)) = 0, and V^o){qmq(2) - qam^)) = 0.

This last step follows from the last article, or directly, since

q'q" - q"q' = K(q'q" - q"q')
;

this function involves only terms under the signs ^"(o) and F(3-.

21. Por a quadratic or a cubic function q^o) is a scalar, and the

conditions become

M3 - M2 = 0) and q^q^ - q^q^ = 0.

These are identically satisfied for a quadratic, as q^ does not then exist,

or a quadratic is always commutative with its conjugate.
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In the case of a cubic function of the units, it is necessary that

f^{o)M^ = 0, and r(3)^22'3 = 0,

or more simply that

^4$'i2'3 = 0, and Vsqoqs = 0.

If the cubic is q = do -^ 2«i«i + ^aioJiiz + ^ai^ziihh,

these are Viq^q^ = % {aiO^u - ((^(fm + dzC'm - dif^m) iihhh = 0>

and Vsq^qs = - 2^ {dsia^^s + a^a^^i + a^a,^^) i^i^H = 0,

and they are identically satisfied for a cubic in three units, that is, for

the general function of three units.

Generally for a cubic, let ii be defined by the equation q^ = aiii ;

then, provided «i is not zero, i^q^ - q^ii = 0, that is, ii is commutative

with a homogeneous cubic in the units. Consequently, this cubic must

contain i^ as a factor, or q^ = iiq'i^ where q'^ does not involve ii. Turning

to the second condition, supjDose q^, = (hzhit + 9,"z^ where q'\ does not

involve e'l, and

= «i2 {Hq'2 + q'ih) + ii {fiq'-i - q'2q"-z) = 0.

This requires separately ^^''a + q'2t2 = 0, or 4 must be a factor of q'2, or

q'i = duzhh) say, provided «i2 is not zero ; and also q"2q'2 - q'zq"^ = 0-

This last reduces to (^'2i%i% - i^izq''^ = 0, and making the legitimate

assumption

q"2 = (lisiojs + (('zii-Ji + q"'2
;

where q"'2 does not involve 4, it further reduces to

- ^23 + (fzJJz + q"'ihi3 + C'23 - a2ihii " hhq"'2 = 0-

This requires azi = and q'"2 to be independent of is, and the cubic is

reduced to

q = ao + ait I + «l2^l4 + ^23^-3 + «i23h«24 + q"'2,

in which q'"^ is independent of «i, «2, and ?3.

If, however, «io is zero, the condition is q2q'2 - <^2q2 - 0> in which

both functions are independent of i^. Let (^2 be reduced to the canonical

form, so that (^2 = ttmi2i3 + ^'"'2? iii which q'\ is independent of i^ and 4,

and let

as before. Then, as formerly, «24 is zero, and $'"'2^3 = 4?"'2) or q'"^ is-

independent of ij.
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Hence, it is proved incidentally that, if two homogeneoug quadratics

are commntatiye in order of multiplication, they must he reducible

simultaneously to the canonical form.

Thiis, when ai^ is zero, the cubic commutative with its conjugate

must be of the type

q = (10 + (tiii + q2 + ^i^'a,

in which ^2 ^^^ s'z are simultaneously reducible to the canonical form.

"Next, if «i is zero, or if the cubic is q = qo + q2 + 2'3> the condition

becomes q^q^ = q-^qo ; and it is necessary to ascertain under what circum-

stances a homogeneous cubic and quadratic can be commutative.

In the first place, they are commutative, if they have no unit vectors

common. Again, a cubic linear in the units common to the quadratic

cannot be commutative with it. Thus, the cubic may be reduced to

the form q^ = '^Jifii + y + y'j where y' is a function of the units/ which

do not occur in the quadratic, where the quadratics (3 are functions of

the units occurring in the quadratic and simultaneously reducible with

it to the canonical fo]Tn (or the /? are commutative with the quadratic),

and where y is a function of the units in the quadratic alone.

It is only necessary to consider the case in which the function q^

involves no units not contained in the quadratic q^.

iN'ow, it is easy to show, when the quadratic is reduced to the

canonical form,

2'2 = (tniiii + «3i«3«'4 + &c.,

that the cubic can contain no term involving a product of conjugate

units (^"i and 4, or 4 and ii). For, suppose the vectors ii and 4 to be

explicitly expressed in the equations of the cubic and quadratic by

S3 = o.iziiiz + /?i?'i + /S2/2 + y? snd q^ = aniiiz + yS',

^2^3 - M2 = (/S'«i2 - «i2/3') iiiz + (/3'ySi - y8,/3' - 2«,2^o) i,

+ (/3'A - /?2^' + 2a,2^0 H + ^'y - yiS' = ;

and this requires /3'ai2 - ai^f^' = 0, which cannot hold if the vector ai2

is different from zero, for the case in which a^^ is independent of the

units in /3' has been specially excluded.

I see no simple step towards completion of the problem.

22. Eeturning to the value of

qKq = Kq.q = q'^ - q"^ =
{q^,, + q^,.)'^ - {q^.^ + ^'(2))^-

;

when the conditions of Art. 20 are satisfied, it is important to inves-

tigate the conditions that this product should be a scalar. Tor, if q is

a product of functions such as c/q + 2«i/i, qKq is necessarily a scalar.
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In general, the conditions of Art. 20 holding true,

qKq = q^^f - q^^^f
- q^^f + q^^f + £(0)^(3) + <?(3)^(o) - ?(i)$'(2) - ^(2)^(1)

= ^CO) (^(0)' - £(.)' - ?(2)' + ^(3)') + 2 r(3) (^(0)^(3) - <?(1)!?(2)),

the insertion of the symbols ^(^3 and V^z) heing Justified by the con-

sideration that the function is its own conjugate. If it reduces to a

scalar, the odd part must vanish, or

2'(0}2'(3) + 2'(3)2'(0) = 2'(1)2''2) + 2'(2)2'(l)5

and also ( V^,^ - V,) {q^^f
- q^^f - q^^f + q^zf) = 0.

23. Considering specially in the first case a quadratic in the units,

qKq = {q, + q, + q,) {q, - q, - q,) = q,~ - {q, + q.f = Kq . q.

If this i)roduct reduces to a scalar, the part which is odd in the units

must vanish, or q^q-i + q^q^ = 0.

Let g'l = al^l, and q-i = ciyiixii + )8,

where ^ does not involve ix ; then, if a^ is not zero,

ii^ + y8^l = 1i^^ = 0,

so /3 must be zero, and the function is reduced to the Quaternion type

q = aQ + (hii 4- ai3*>2,

and involves but two units. It is evident that qz' is for this a scalar.

Again, if qi vanishes, suppose g'2 reduced to the canonical form

(I'i2iih + ttnhh + &C.

Squaring, it is found that

q^ = - ai-^ - «3/ - &c. + 2ai2a$iiii2hii + &c.

And this will not reduce to a scalar, unless all but one of the coefficients

«i2 vanish. So again, g-j = ^g + «i2«i4 is of the Quaternion type.

The theorem is thus proved that, if the product by its conjugate ef

a quadratic function in any number of units is a scalar, the function is

capable of being reduced to the Quaternion type involving but two units.

24. In the second case for a cubic function, in addition to the

equations of commutation which reduce to

SiSs - q^i = 0, and q^q^ - $-3^2 = 0,

because q^ is a scalar, the conditions that qKq = Kq . q should be a

scalar, become

2M3 = m^ + M^ ^'^^ ^^ - li = scalar.
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Suppose, in the first place, that
(^o
= ^o is not zero, and let

as before, and a^q^ = (iiix^ = Hqiq^ + q^qx)-

The first condition of commutation is satisfied identically, and the

second becomes

«i2^'i4 hfi - C'niil^ - i\H = Oj 01" <*5i2 {i^f^ + (Sio) = 0.

Provided «i2 is not zero, this requires (3 = a2shhi Siud therefore

$'3 = «0 + «i?i + «i2h«2 + «23 his + «o"^'^23«'l4«'3 ;

and this is a function of but three units, and satisfies q2^ - q^ = scalar.

If «i2 is zero, the conditions of commutation are satisfied identically •

but qz - qi = (^'{1 + a^^a-^) requires (S^ to be a scalar, and /3 = «2344 is

a necessary form (see the last article). The cubic is now

If «i = 0, so that qx = 0, «o or q^ must likewise be zero, if the function

is to remain a cnbic.

The conditions now to be satisfied are

q^qz - q^q-i = O, and q-^ - qi = scalar.

These conditions are satisfied for the cubic in five units,

q = a\ii\i% + azibiziJi,

and doubtless for other forms also.

If q^ = 0, either q^ = 0, or qi = 0, which is the case just considered.

If 5'2 = 0, (7i$'3-Mi = shows that, if qi = aih, $'3 = «i/3 = «i23«"iVs,
because /3^ must be a scalar.

25. Eeturning to the symbol /of Art. 17, for which, if

S = ^(0) + S'(l) + Si2) + ?(3), Iq = !?(0) + Sih - ?12) - ?(3),

the conditions of commutation of q and Iq are contained in the equation

(^(0) + sw) (2'(2) + Si3)) = (!Z(2) + !Z(3)) (2'(o) + ^(1))

;

or, on separating even and odd parts,

2'(o)2'(2)
-

2'(2)2'(o) = 2'(3)2'(i) - 2'(i)2'(3)>

and
?(o)2'(3) - 2'(3)2'(o) = ^(2)2'(i) - ?(i)i2'(2j

;

or again,

^(0) (2'(o)2'(2) - ?(3)$'(i)) = 0, and Fd) (!?(o)^(3)
-

2'(2^!Z(i)) = 0-

(Cf. Art. 20.)
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For a quadratic, the conditions reduce to q^q^ - qiq^ = 0, or §'2 must he

indej)endent of the vector qi. If qi vanislies, the condition i-s identically

satisfied,

Por a cubic, q.. must be independent of qi ; qi must be a factor of ^3,

if it does not yanish. Otherwise, qo and q^ may be arbitrarily chosen.

26. If qlq = Iq . q is a scalar, it is necessary that

S,o)^ + 2w - 5'(2)^ - S'o/ = scalar,

and that ^(o)^(i) + ^(d^co) = ^(2)^(3) + S'(3)?(2),

or that r(o) {q,J + q^^f
-

q^^f
- q^^-) = scalar

and Ffj) {qiomD " S^Si^) = 0.

For a quadratic, qi or ^'g must be zero, and q^ must be az^izh, as its

square is scalar. The types are

q = (hh + aoJzh, or q = aQ + a-oJoH.

For a cubic,

q^qi = ?i?3, ?2^i = qiqz, 2^1 = ^2^3 + ^3^2,

and qz + qi = scalar are necessary.

If qi = «i?'i ^3 = iifS, and $'2 = /3' does not involve ?'i. Also,

2ffoffi = ySyS' + /3'/3, and ^'- - /3^ = 5c«?^r.

Reduce fS to the canonical form

/3 = 323/2«3 + hohh + • . .,

and from the first condition it is seen that, in order to be rid of iihhhj

&e., it is necessary that /3 = ho^ioji + bi^ij^, and

13' = S (523'44 - ^45«V4) + J'2i4?i + ^'25?24 + i'sihii + VTohh-

The second condition requires (for real functions) §45 = 0, and jB' may

be reduced to /3' = I'izhiz + V'iJzii + VziizH-

Thus, ^3 = amhioJz, and $'2 = ffjs^^s + az^hh + fl!42^'i4-

27. If any product (^;) of linear vectors is formed, it is obvious

that the conditions

2)JSjp = K2) .p - scalar., and jyT^ = Ip .p = scalar

are both satisfied. It would be desii'able to prove or to disprove the

statement that any function p satisfying these conditions must be a

product of linear vectors.^

1 See p. 96.
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As a preliminary, it should be noticed that, if ^ is a product of an.

odd number of vectors, it is of the type 2^'.\) +1^(3)5 and a product of an

even number of vectors is of the type jt?(o) + ^(2).

Collecting from Ai-ts. 20 and 25, the .^and Zformulse of commu-

tation are contained in the equations

S'(0)2'(l) - iWii.0) = 2'(2)2'(3) - S'(3)2'(2),

2'(0)2'(2) - ?(2)2'(0) = 5'(1)2'(3) - ?(3)5'(1; = 2'C3)$'(1)
- 2'(l)?(3) = 0,

2'(0)S'(3;
- $'(3)5'(0' = 5'(2}$'(1) - $'(1,2'(3)-

Next, equating to zero the odd parts of

(?(o) + 2'(3.)' - (S'd) + $'(2))', and of (2'(o; + ^a.)' " (^'(2) + q{z)\

the formulae ^'(oj^'d) + q(^i)q{o) = 2'(2)2'(3) + 2'(3)S'(2)

2'(0)?(3) + 2'(3)2'(o;
= ^(2>^(1. + qi)q[% ,

which have been already given, are recovered.

Adding and subtracting corresponding pairs of both sets, all the

relations hitherto deduced are comprised in these folloTving formulae :

—

2'(0)2' 1; = 2'(2;2'(3)J 2'(l)2'fO) = 2'(3)2'(2) ;

2'{o)2'(3)
= $'(2)2'(i)j 2'(3,2'(o) = SwS(2)

;

2'(o)2'(2) = 2'(2)2'(o)5 2'(i)2'(3. = 2'(3)2'(i)'

Trom these, it is evident that

S(o) {Sw - 2'(3)') = 0> and q^^ ($-(1/ - ^'(3)') = 0,

and g-d, ($'(0)'' - qizf) = 0, and qi^^ {q^^^^ - q^^^) = 0.

I shall now examine the signs of the scalar parts in the squares of

the functions qfj,), g'^i, q{2), and g'^j, when these functions are supposed

to be real.

Por 2^m a product of m unit vectors, PrrJpm = (-)'"? and is positive

when m is even. Taking in turn m = 0, 1,2, and 3 (mod. 4), and

remembering the nature of the characteristic /, it is found that ^(qj^

and f;^^ are positive, and p(xf and pf^f are negative. It is evident that

the same law governs the signs of the squares of the more general

functions q^^^, q^i), q^2): and $0), so that Sq(^i\^ and - Sq^^f have the same

sign, and also Sq^^f and - Sqroj^. Hence, it follows that the equations

lately written can be satisfied only by having

S'.o) = q'.i) = 0; or
s'vi. = I'X = ;

at least, when the functions are real.
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It is proved then that when

qKq = JTq . q = sccdar, and qlq = Iq . q = scalar,

the function q must he of the type

? = !Zu) + $'(3)> 01' S = U) + ^(2);

that is, q must be either even or odd in the units.

All the conditions to be satisfied are not yet exhausted ; there-

remain

$'ii)5'(3)
=

$'(3)S'(i), and ^-^j^ - q^^ = scalar,

for an odd function ; or else

2'(o)2'i2;
=

5'(2)$'(o)>
and «7(o;

- £(2)2 = scalar,

for an even function satisfying the general conditions of this article.

As an example of a quartic satisfying all the conditions, the

function

q = aiojJz + «315644«5«6

does not appear to be resolvable into linear factors. Hence it would

seem that the conditions of this article do not reqxiire a function to be

thus resolvable. (Cf. the first paragraph of this article.)

28. Much of the investigation in recent articles will be useful in

the consideration of the functions produced on operating by £ ( )
q~^

on a vector.

Let p and cr be any line vectors, and let

P = qpq~^, and % = qa-q'^
;

then P2 = qpq~^ • q<^q~^ = 2'po"2'""S and 2P = qo'pq"'^.

Adding these j)roducts,

PS + :§P = q {pa- + a-p) q'^ = q .
q~^ (pa- + ap) = pa- + crp,

because pa- + o-p is a scalar, and therefore commutative with q or q~^.

Thus, Pl§ + SP is always a scalar, when P and ^ have been generated

from line vectors. In particular, P^ = p^, and %~ = o-^.

Also, as special cases of these general results, let Ii, I2 . , . !„ be

the functions generated from the unit vectors ?i, iz, . . . 4> and it is

evident that

I^^ = L^ = &c.^I„^ = -l, and that IJ. + LI^ = &c, = 0,

or these new functions obey the laws of the unit vectors.
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29. It is easy to show that functions of the kind described in the

last article are in general by no means as simple in structure as the

simplicity of their laws of combination might lead one to expect.

From the equation P = §'P2^S or multiplying into g', it is seen that

Vq = qp. Taking conjugates Kq . JTP = - pJTq, and hence it follows

easily that

Kq (P + KP) q = Kq.qp- pKq . q ;

therefore P + KP will not vanish, unless Kq . q is commutative with

the vector p.

Hence, if the operator q{ )q~'^ generates from linear vectors func-

tions which are the negatives of their conjugates, Kq . q must be a

scalar ; otherwise it could not be commutative with all vectors. The
converse of this is true, also.

In this case, V^^^P = F^^P = 0, or P = ( Fd) + F"(3)) P.

Of course, if Kq .q-x = scalar, qKq = x, also
;

for q {Kq .q) = qx-xq = {qKq) q.

30. Next, operating by /, the characteristic of inversion, on

Pq = qp, and Iq . IP = piq
;

therefore, Iq(P - lP)q = Iq .qp - pIq . q.

Hence, generally, if P = IP, Iq . q = scalar, and conversely.

In this case, F(o)P = Vf^^^P = 0, and P = ( F(o) + V^i{) P.

31. Combining the results of the last two articles, P reduces to

F'(i)P, if qKq and qlq are both scalars. These restrictions on the

generality of q require q to be either even or odd in the units, as has

been proved in Art. 27.

As an example, consider the operator depending on

q - cos u . iiiz + sin ti . i^iii-J^}

It may be verified that

q~^ = - cos ti e\4 + sin u i^iiioh'

For this function, qiiq^^ = q-ii = /j, and similarly I^ = qH^, while

is = - q^iz, Ii = - q%, l5 = - q%, and Ie = - q%.

This very special example shows that, even when P reduces to F(i)P,

it cannot be assumed to be a linear vector unless some further condition

1 This foiTa was given towards the end of the article cited.

E.T.A. PEOC, SEE. III. VOL. V. H
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is imposed besides qKq = scalar, and qlq = scalar. Here it may be

noted that,

Xg-^ = {Kq)-' as qq'^ = 1 = K^^Kq.

32. Another and simpler way of investigating the structure of the

functions P as depending on the nature of q is to change the signs of

all the units in the equation Vq = qp.

Manifestly, if (^ is odd in the units, qp is even, and therefore Vq is

even, and P must be odd. If q is even in the units, P must still be

odd in the units.

Grenerally, let q = q' -\- q", and P = P' + P", where q' and P' are

odd, and q" and P" even in the units ; then

{q' + q")p = {V' + V"){q' ^q"),

and on change of sign of all the units,

(^q'-f)p = i^-p'-V"){q'-q").

Hence, adding and subtracting,

q'p = Vq' + V"q", and q"p = Y'q" + F"q'.

If, for all values of p, P is odd in the units, either q' or q" must

vanish ; for otherwise

q'pq'-^ = P' = q"pq"-\ and hence q"~'^q'p = pq"~^q'
;

that is, q"~'^q' must be commutative with every unit, and therefore

q"-'^q' - X = sccdar, or q' = xq"
;

but this is an impossible equation, since q' is odd in the units, and q"

even.

It seems to be impossible for P to be even in the units for all

values of p.

33. In the particular case in which q is a linear vector (ai), p is

changed into its reflection with respect to ai by the operator ai ( ) ai~^

For splitting p into two parts, p' parallel, and p" perpendicular to ai,

o-ipaf^ = ai (p' + p") af 1 = (p' - p") aiai"^ = p' - p"-

Thus the part parallel to ai is unchanged, and the part perpendicular"

to it is reversed in direction.

Reflecting p in succession to two lines aj and a, in order, and sup-

posing p' to be the component of p in the plane of these two vectors^

while p" is the perpendicular component,

a^aipaf^a^'^ = OaOi (p' + p") ai~^ao~^ = p" + a2aip'ax~^a2~^
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is the result of tiiis double reflection. It is manifest, geometrically,

that the component p' is turned by this operation through twice the

angle between a^ and a^ in the plane of these two vectors, and in the

direction from aj to aj.

It is also evident that the essential elements in this operator are

—

(1) the plane of ai and a^, (2) the angle between a^ and as, and

(3) the direction of rotation from aj to a^. It is clear that the lengths

of the vectors ai, aj, and their absolute positions in the plane are not

essential, and therefore that the operators

Oatti ( ) ai"'a2"S aild a'sot'i ( ) a'r'aV^

are equivalent, provided the accented vectors are coplanar with those

not accented, and the angle between ai and a^ is equal to that between

a'l and a 2, when these angles are measured in the same direction.

It will be noted that the operator here considered is without effect

on any vector perpendicular to the plane of a^ and 02. For, if /? is any
such vector,

azO-ifi = — a2;Sai = (3a2ai.

34. IText, consider the operator ajasai ( ) ar'aa'^aa"^ which reflects

a line successively to aj, ao, and a^, but which reverses the direction of

every vector perpendicular to these three vectors. Supposing that the

vectors a are not coplanar, let ?i, ^2, and ^ be any three mutually

rectangular nnits in the tri-dimensional space determined by them.

It is evident, by the law of interchanges, that the operator

reverses the direction of every vector perpendicular to that space, and

produces no change on any vector contained in it.

Hence, it appears that the operators

aattjai ( ) af^ ch^a.^^, and «i44a3a2ai ( ) oLi~^a-2~^a-z'^ii^i2'^i{''^

have the same effect on any vector contained in the above-mentioned

space ; but the first reverses, while the second leaves unchanged, the

direction of any vector perpendicular to that space.

Now, without loss of generality, ^ may be taken parallel to 03 ; in

this case, the second operator reduces to

e'l^ajai ( ) af^ao^^v'^'r^'-

Since all the vectors considered lie in the same space of three dimen-

sions, the planes of ?i, i^, and of aj, ao will intersect in some common
line. By the last article, ?'i and iz may be replaced by any pair of

H2
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vectors in their plane (/i andja), provided the inclination of the new
vectors is equal to that of the old. Similarly, a^ and aj may be replaced

hy vectors coplanar with them (a'2 and a'l). The operator is now

j^oa'^a\
( ) a'r^aWa'V'rS

and if/o and a'2 are taken to be along the common line of intersection

of the planes, the operator reduces further to j/'ia'i ( ) a'f^f^
Thus, it is proved that it is possible to determine an operator

A^i ( ) ySr^A~S which will produce the same effect on vectors co-

spatial with tti, aj, and a^ as the operator a3a2ai ( ) ar^a2~^a3~^, though

the first preserves, while the second reverses, the directions of vectors

perpendicular to the space.

35. It is instructive to contrast and compare the two operators

(B,IB, ( ) ySr^A-S and nuhlio(S, ( ) ^r/S.-h-fSfH,-^

in greater detail.

As «i, 4, and 4 may be any triad of units in the given space,

suppose

^1 =
?'i, and ^2 = h cos u + f 2 sin u,

and then /Sz^^ = - gosu - iitz sin u,

while iiHhP^^i = - hhh cos u + is sin u.

The essential elements of the two operators are presented in two

different ways. The first involves the angle u, and the symbol (iiii)

of the plane in which (or parallel to which) the rotation through the

angle 2u takes place. The second involves u, the symbol of the space

(«i4«3) containing the plane of the I'otation, and that particular perpen-

dicular (?'o) to this plane which is unaffected by the operator. Of course,

from ^3, and the product h/s^) the symbol of the plane (h/2) inay he

deduced.

36. It is desirable to show that, by an operator of the type q { )
q~^,

any set of vector units, ii, i^, . . . im, iiiay be converted into any other

set, Ji,j2, • • -Jm- The new set is not necessarily in the same space

of m dimensions. Indeed, generally a space of 2m dimensions will be

required to contain both sets. This investigation will also be useful

for other reasons.

The vectors being unit, obviously

ii +j\ = (1 -j'iii) ii =ji (1 -jiii),

and so the operator (1 - j\i])
( ) (1 -jii\)~^ will convert ?i into/i, but

will leave unchanged any vector perpendicular to both. For brevity,
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let $'1 = 1 -j\h ; then, by the operator, the first unit system (i) is

converted into the new system of ratitually perpendicular units

qiMi'^i^Ji), qihqi'\ &(i., qii„,qf\

Nest, as the vectors involved are units,

Sihqr^ +j2 = (1 -Mihqr^) qMi'^ =hO- -jzqMr'-),

and accordingly the new operator $'2 ( )
$'3"^ will convert q^nqr^ into /a,

and will leave unchanged any vector perpendicular to both ; such a

vector is/i. Again, for brevity, let q^=\ -j%q\Hq\^i and the units are

transformed by this double process to

juh qzqihqr^qi^ • q-iq^inq^'q-r^-

Eepeating this process, a function Q = q^qm-i • • - q%q\ is at last found,

and the operator Q ( )
Q~^ derived from this will convert the set of

arbitrary units ixH . . . im into the new ^etjij^ . -Jm'

37. Consider a little the formation and structure of these functions

q„ and Q„, if Q„ = q„q,,_^ . . . q^q^.

The set of equations

—

qi = 1 -jih,

qi = 1 -Mihqi~\

qz ^ I -M2qihqi~^q2~^

2'» = 1 -juqu-iqu-2 • iuqr^q^'^ - •
. q^^l~\

lead to equations of the type Q,, = Q,(_i - juQu-iK- Hence, it is easy

to see that

Qi = 1 -j\h,

Qi = 1 -Jlh -J2h +J2jlhh,

Q3 = 1 -Jlh -J2h -jzH -^-jijiHH +J3j\hh +J3j2hh,

and generally

Q„, = 1 - '$j\i + %%JsjVti - %f%jJtjJJtis + &c.,

in which s, t, u, &c., are distinct integers comprised between 1 and m.

Of course, in this expression, J2J\i\i2=j\J2i2H for instance, as the double

interchange does not alter the sign of the term.
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Naturally, if both sets of units belong to the same space, the

operator may be much simplified. For examj)le, the equation

jlj\ ' 'J«, =hh . . in

must then be true, so that if ?'i is converted intoyi, ii ^^'^ojo, &c., and

«,^i into/^i, it will necessarily follow that i„, will be converted into/^.

Por this case, then, Q„,_i ( ) Q„^r^ will effect the required transforma-

tion. Here, also, it is not hard to see that

Q,^, = 1 - IJJ, + ^jsjtitis - &c.,

in which the summation still extends from 5 = 1 to s = m, &c. ; but the

last sum consists, when m is odd, of products of ^ (?« - 1) of the unitsy

with the corresponding units i, and when m is even, it is halftYie sum
of products of ^m units/ with the corresponding units i.

For example, for four units, if

because jdd-jz • Wih = iiHhiz • Hhiiii = 1-

The Q functions considered in this article are all even in the units.

When both sets of units belong to the same space of m dimensions,

Q,„-i is of the order (w - 1) ; in the units i, when m is odd (when the

units y are supposed to be given in terms of ?'), and when m is even,

Q^i is of the order m..

An obvious remark may be useful. If the operators q{) q'^, and

P ( )P~^ ^^^ equivalent in the results they produce on all vectors, or if

qpq~^ = p>pp'^, then 5- = |-? to a numerical factor. For iJ~^2'p = pp'^q^ or

p''^q is commutative with all vectors, and is therefore a scalar.

It is also useful to remark, when the units involved are contained

in a space of odd dimensions, if we multiply Q,n-i by the product of

the m units {p = iiii . . . ?",„)> that the product pQm-i is odd in the

m units ; and that

pQm-l{ ) Qm-{'^P'\ and Q„^_l{ ) Q,n_i

have the same effect on all units contained in the wi-dimensional space,

and opposite effects on vectors perpendicular to this space—the first

operator reversing, the second retaining their directions.

38. The operators q{ )q~'^ which change line vectors into vectors

are, of course, a particular class of linear vector functions. If

<^p = qpq~^, Scrcfyp = Scrqpq~^ = Sq'^aqp = ;S<^~Vp = S(f)'crp.

Thus the conjugate (^') of one of these functions (^) is its inverse (^"^).
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Consequently, the symbolic equation satisfied by <^ must be reciprocal.

Por the same equation is satisfied by 0'. Thus, if

<^" - ^i</>"-i + . . . + {-Y-'M,^,<f> + (-)"3I„ = 0,

(-)»i/;,<^« + (-)"-!j/;,_i<^"-i + . . . Jfi</, + 1 =

is also true ; and from this it follows that M,^ = ± 1.

N'ow, if q is an even function of the units contained in a space of

m dimensions (as in the recent articles), q{ )q~'^ has no effect on those

•of the n units perpendicular to this space, and so (<^ - l)"-'» is a factor

in the symbolic equation. There remains a factor of order m to be

considered, and as this must be reciprocal, it appears that when m is

odd, either <^ - 1 , or <^ + 1 must be a factor in it ; or, for some particular

vector (a), cospatial with the m units, either <^a = a, or (^a = - a.

39. Generally, no other root will be equal to ± 1 ; but if ^ is a root,

so that (fijS =gjB = q/3q'^, it follows that g'^fS^ - ^^. If then g is not equal

to unity, it is necessary that /3^ should be equal to zero.^ /3 is then an

imaginary vector of the type (3 = a + ha', where a and a' are real per-

pendicular vectors of equal lengths, and where k is the imaginary of

algebra commutative with the units. In this case, ^• = a^- a'^ = 0, if

a and a' are of equal lengths and at right angles to one another. The
conjugate root g' must be the reciprocal of y, and as g +g' is real, it is

evident that g = e'"% g' = ^~'"' are proper expressions for these roots.

It is easy to show, if jS = a + ha', that /3' = a - ha. For, suppose

the real vector cr is the result of operating on an arbitrary vector p,

by the factor of {4> - g) {(fi
- g') in the symbolic equation, it follows

that

(<^-/)cr = ^, and {cj, - g) a = /B'

;

operating on these by {(j> - g), and {(fi - g'), respectively, the results

must vanish. But o- is a real vector, and g + g' is real, so

(0-i(y + /))^ = i(;8 + /3') = «

is a real vector ; also

is a purely imaginary vector, or the product of h by real vector.

These conjugate axes are the lines to the circular points at infinity

in their common plane.

Any real unit vector coplanar with /? and /3' may be represented

i (e'"'y8 + e-'"'fi') = acosv + a' sin v.

1 Compare Art. 12.



104 Proceedings of the Royal Irish Academi/.

Operating on this by
(f>,

the result is

X (<j''(«+«')^ + ^-"("t")^') = a cos (m + v) + a' sin {u -\- v).

So the operator <^ merely turns any vector in this plane through an

angle equal to u.

40. In the last article it was shown that a pair of conjugate roots

and axes of the function ^ may be expressed by the equations

^ (a + ha') = e''" (a + Ita'), and ^ (a - ha') = e"''" (a - ha'),

a and a' being jDcrpendicular and real vectors of equal length, and h

being the imaginary of algebra.

For a second conjugate pair distinguished from this pair by the

suffix 1, the relations

show that, if w is not equal to + u, it is necessary to have

S/3^, = >S/3'y8i - 8/3/3', = S/3'/3', = 0.

Hence, it is necessary to have

Saai — Saa'i = Sa'a, = Sa'a'i = ;

or both the vectors a and a' must be perpendicular to a, and a'l ; or the

planes of a and a', and of ai and a'l are hyper-perpendicular.

Hence, it is possible to obtain a clear perception of the properties

of the operator q{) ^^ which converts vectors into vectors. In con-

nexion with any such operator there exists a certain number of

hyper-perpendicular planes, and the operator turns the components

of a vector in each of these planes through certain definite angles,

different in general for each plane.

If the operator involves units contained in an w-space, there are

^m or -g- (ot - 1) such planes, according as m is even or odd. For an

odd space, there is one common perpendicular to all these planes, and

the operator has no effect on this line.

41. Prom the last article it appears that the general rotation of a

rigid body of m dimensions in w-dimensional space may be resolved

into rotations of definite amounts in ^m or ^{m- 1) hyper-perpen-

dicular planes.

ISTow, a rotation in the plane of iii^ may be represented by

2'i2 ( ) qi2~\ where $-12 = cos 1^12 + iiii sin ^u^^

;

and it is easy to see that

^12"^ = cos ^Mi2 -
^'i«2 sin ^Ui2.
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Operating then on «i, suppose, it is easily shown that

liiHIvi^ = (cos i-Wig + «i4 sin ^Ui^) ii (cos ^Ui^ - %«2 sin ^Ui^)

= i (cos i-Wi2 - «i4 sin ^^12)^ = «i (cos W12 - «i4 sin W12)

= ii cos W12 + 4 sin W12,

or «i is tiirned through the angle iii^ towards i^.

Hence, if 5-34 = cos ^u^i + 44 sin ^n^^, q^^ ( )
^34"'

turns a line in the plane of 44 through the angle W34 ; and

qxiizi ( ) 2'3rVi2"'

turns the component of a vector in the plane of 44 through an angle M12,

and the component in the plane of 44 through an angle ^<34. Also,

§12 and ^34 are commiitative in multiplication, or the rotations in the

hyper-per]3endicular planes may be effected in any order.

Further, the general operator Q ( )
Q"^ of Art. 37 affecting m units

may be reduced to the type

^n^zi • • • (I21-11 21 { ) ^21-1) 21 ' • • isi ^12 >

where 21 = ni or m- 1, since these two operators produce the same

effects on all vectors.

42. Having seen in Art. 37 that m vectors may be changed into m
others, equally inclined but otherwise perfectly general, by an operator

of the type Q{) Q"S it appears that the general displacement about a

fixed point of a rigid body of m dimensions in a space of m dimensions

may be represented by operating by Q ( )
Q~^ on the vectors from

the fixed point to the various points of the body. The most general

displacement of a body is produced by adding to this an arbitrary

disj)lacement of translation 8.

The displacement, then, of the point originally at the extremity of

p is h-^-QpOr^ - p. If the rotation is made about the extremity of c

instead of about the origin, the same motion is produced, provided the

new displacement of translation S' satisfies

S + (3p<3-^ - P = 8' + (3 (p - e) Q-^ - (p - €).

Hence, 8' = 8 + (3e(2-' - e = 8 + (<^ - 1) e.

In spaces of even order it is generally possible to determine c, so that

8' = 0, or 8 + (<^-l)e = 0.

This is not generally possible in spaces of odd order, for in such spaces
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<fi - 1 generally reduces to zero some vector a ;^ so, if 8 has a coia-

ponent parallel to a it cannot be removed.

Thus, in spaces of even order, the general displacement of a body

may be effected by rotations of definite amounts in a number of definite

hyper-perpendicular planes, one determinate point being held fixed

;

in spaces of odd order, a translational displacement must be added

to the generalized rotation ; but by proper choice of base-point this

displacement may be made perpendicular to all the planes of rotation.

This is completely analogous to the displacement of a body in two

and in three dimensions.

43. A new form may be given to the operator Q{ )
Q'^, which

clearly exhibits its essential elements.

The expression §12 = cos ^ti^ + hiz sin -0-^12 t^^J be written in the

forms „j2

qn = e5'i'2"i4, or qi^ = iJiiiY^-

Thus, Q = e^(v>i. + v.»3*+- • \

or Q = (/1/2) T {iiii) TT . . . &c.,

for the products /i^j 4u, &c., are all commutative,^ so that it is allow-

able to write

Again, if §'2 is any quadratic function of the units, e^2 ( ) e'^^ is an

operator which will produce a conical rotation of the general kind

;

this is because it has been shown in Art. 10 that the general quadratic

function may be reduced to the form

q2 = (^liiiiz + (^3ihii + . . •,

and in (?'=
( ) e"^^, the coefficients ai2, (isi, &c., are double the angles of

the rotations in the corresponding planes.

In the limit, if the rotation is infinitesimal so that thh angles,

and therefore §'2, are very small,

e^2pe-i2 = (1 + 22) p (1 - 32) = p -)- {q-p - pq^) = p + 2 Fi22p,

and this agrees with the expression used in Art. 8.

The essential elements in these various expressions are, of course,

the angles and the symbols (/1/2, v'l, &c.) of the fundamental planes.

1 See Arts. 38 and 40.

- See Elements of Quaternions, Ail. 316 (20).
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44. Though, intending to return to a special class of operators of

the type ^( )^"\ I shall now supplement Clifford's Paper "On the

Free Motion under no Forces of a Rigid System in an w-fold Homaloid "

hy a few remarks.

By Newton's law, if ^i is the impulsive force applied to an element

of mass m^ at the extremity of pi, the momentum generated (nhpi) is

equal to the impulse, or mipi = ii.

From this we may derive the two following equations, on multi-

plying by pi and pi,

««iPiPi = Pi^i, and Mipi^ = pifi.

Now, if nil is part of a system, on summation over the entire

system, we find

S^ipi = '^ii, %nhp-^p-^ = Spi^i, and Swhpi" = Spifi-

Considering two elements of the system, m^ and nh, the impulses

^1 and ^2 may be written more explicitly in the forms ^'i + ^n, and

^'2 + lai, respectively, where ^12 is the impulse on mj arising from its

connexion with m^, and |^2i is the impulse on m^ arising from its con-

nexion with m^. If these are equal and opposite they cancel in ^^1,

and %^i is then equal to the sum of all the external impulses acting

on the system.

Again, Spi^i = Spil'i + 5 (pifi2 + ^2^21)-

Consider the term

(pi^i2 + p^izi) = (pi - P2) fi2 (as fi2 + ^21 = 0)

;

^2(pi -
P2) f 12 will vanish if the mutual impulse acts along the line

between the elements ; but S (pi - ps) ^12 will not vanish, unless the

mutual impulse acts at right angles to that line. On the assumption

that the mutual impulse acts along the line joining the elements,

^1 may be taken as the external impulse on the element j«i, in the

equation

2»^l V2P1P1 = 5 Vzpi^i ;

but it cannot so be taken in ^m^Spipi = '^iSpiii, from which the

impulses of constraint do not disappear.

Next, in the scalar equation

^m,p,' = ^p,i, = s:$p^ei + js^ (pi -
P2)u

'

the impulses of constraint (acting along pi -
P2) will not disappear,

unless pi - P2 (the velocity of mi relative to niz) is at right angles to the

line joining ^i and m^ (or at right angles to ^12). For a rigid body
in the equation ^iUipi^ = '^Spiii, $1 may consequently be taken equal

to the external impulse on mi.
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Thus, for a rigid body we have the following equations of impulsive

motion (which are independent of the mutual actions of the parts of the

body) :

—

^»^lPl = 2fi, %nh V^pipi = % V^piii, and ^m^pi^ = '$Spi$i.

The above detailed treatment has been given in order to detect, if

possible, quantities analogous to couples of higher orders which could

not occur in three dimensions. Por, if the equation mipi = ii is multi-

plied by products such as pip^, p^^, &c., it will be found impossible, on

summation, to get rid of the mutual impulses.

45. If Pq is the vector to the centre of mass,

Pi = Po + '^1, and Pi = Po + ^1 = Po + ^2^^i>

where O is a quadratic function of the units corresponding to angular

velocity, and already treated of in Art. 10. Hence, the dynamical

equations are, if M is the total mass, ^ the resultant impulsive force,

r the impulsive couple, and ^the kinetic energy,

Mp, = i, Mr,p,p, + %mV,z:V,nz=y = T,

and Mpo^ + ^m ( V^nzjf = -2T;

or, if %m Fs^ F^Oct = $0,

Jfpo = i, M Vop,p, + <l>0 = r, and Mp,^ + SQ^n = - 2 J.

In these, <J>Q is a linear function of O quadratic in the units.

Observing that O may be expressed in the form ^V^Xp., where

A and /x are linear vectors,

$0 = S* VoX/x = % . ^m FaW F; ViXfJL . ^.

Now, exactly as in Quaternions,

F^ . F'oA./x . "J? = XSp,7s — fxSX'^,

and hence

$0 = % Vzp. {'^mzjSXts) - 2 FjX (^mzsSp,'^) = %Vz iiJ-<i>X - A</)/x),

if <^ is the linear vector function defined by <jSp = %mT^Spz:. This

function is self-conjugate, and its axes are consequently real and

mutually perpendicular. Let these be iii^ . . . «',„, and let

Z3- = i^Xi + ^2^o + &c.

Then cfji^ = - %m {i^Xi + ioX^ -\- . . .) x^ = - i^mx^ = - g^i-^ (say),

and %mXiX2 = &c. = ;

so the units iii-^, &c., are parallel to the principal axes of inertia of the

body.
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From this it is evident that

(|> (^l4) = V2 (^^^^l - ii<i>i%) = (ffi + ffz) iA = 2m {x^^ + x^^) i^,

or the area vectors of planes containing two principal axes of inertia

are the solutions of $0 = cB, where <? is a root of $.

46, It is easy to investigate the conditions for the steady motion

of a body under no forces. In general (compare Art. 10),

Bt^Q, = <i>n + Fsfl^o = r,

where r is the couple referred to the centre of mass. If V is zero, and

if O vanishes also, the equation of motion becomes FsO^O = 0.

This is of course satisfied when O = ainj-iio ; but it is also satisfied

when Q, is in the canonical form for these units, or when

O = aioiiiz + a^iizii + . . .

So, if an impulsive couple acts on a body which has been so j)laced

that the components of the couple are all contained in principal planes

of the body which are hyper-perpendicular to one another, the body

will permanently rotate with constant angular velocities in each of

these principal planes.

47. The linear function $ which, by operating on the generalized

angular velocity, produces the generalized angular momentum, is by

no means the most general of the type to which it belongs. Its roots,

^m{m - 1) in number, are the sums of pairs of the m roots of a self-

conjugate linear vector function of the ordinary type ; its axes, more-

over, are pure area vectors.

Regarded as derived from an ordinary linear vector function, it

belongs to an extensive type of functions of which a few examples are

now given.

Consider the condition that a function /(-4) of a quadratic in the

units {A) and itself quadratic in the units, should be expressible in

the form

f{A) = s/FsV = %ro{e,xeo^ix + 6,\e,ix),

where 61, Oo, 63, and ^4 are ordinary linear vector functions.

It is necessary for all vectors A and fi that

/ K\ix = r^ie^xe^fji + e^xOifi) = - v^ieifjid^x + ^sM^) = -fr^ixX.

This requires Oo = 0^ = <^, and 6i = 61 = 6,

or else 0^ = 0^ = 0, and 63 = $i = eft;

so the two admissible types

/i V^XfjL = Fo {OX^ix + <i>Xe^ji), and /^ V^Xijl = V^ {6X0fx + (^X<^/x)

are found.
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From a single function (/>, two functions / of the second order are-

obtained, defined by

/i V^Kjji = Vn {X4>ix + ^A/x), and /, VoXfjL = F'2<^A<^/x.

These are the analogues of Hamilton's functions, denoted by x ^^^^
"A'?

respectively, and their conjugates are

f\ KX/x = Fo (A<^> + cji'Xix), and fo KX/x = r2<^'A<^>.

Functions of th.e third order depending on a single linear vector

function <^ of the linear, or ordinary kind, are

f^Y^XfJiv = y^{4'^H'^ + X(jifjiv + Xfj.cftr),

f-^T^'^Xfxv = F^(<^X<^/xj/ + (pXfjicjiv + (pXtp/xv),

and /a V^X/jlv = F'ge^A^/xc^v.

These are the invariants nii, nio, and m^ of <^ when but three units are-

involved, or the coefiScients in the symbolic cubic

<^^ - niicfy + niof^ 0.

Following the notation used in a Paper on " Quaternion Invariants-

of Linear Vector Functions " (Proc. Poy. Irish Acad., 1896), the func-

tions of the type here considered may be expressed by the general

equation

«1) «2) Ct3j • • • O-N

/• o-i, 0.2, aa, a.V

a-N ^yo-\, (jiya^, . . . (^iVa^v

in which the determinant' on the left-hand side, operated on by f,

consists of the same row of iV^ vectors repeated iV times; the determi-

nant on the right consists of rows of these vectors operated on by iV

ordinary linear functions ^i<^2 . . . 4>]sr.

If iVis equal to the number of units involved, the functions (/)
degenerate into invariants.

When only a single function <fi is involved, the axes of these

functions are Vjv (a product of iV^axes of ^), and the roots are sums

of:—(1) the JV corresponding roots, (2) products of these in pairs,

(3) products in threes, &c.

^ A eonyention must be adopted in the expansion of these determinants. It may
be comprised in the rule :—Expand as if the constituents were scalar, but preserve

the order of the rows.
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48. The Theory of Screws in an w-space furnishes another linear

function of some interest. •

Let Ti, Fs . . . r„ represent couples (quadratic functions of the

units), and $i, $2 • • • ^m corresponding forces, referred to the origin

as base-point ; the wrenches determined by these quantities are sup-

posed to be contained in an m-space, and to be independent one of

another.

If ti, ti . . . t„i are scalars, V = %tj^i, and ^ = %t-^^x are general

expressions for the couple and force of any wrench compounded from

the given wrenches (Fi, ^1), (Fa, ^2)? &c. 'J'hen it is obvious that the

scalars (t) may be chosen, so that a new system of wrenches (F'l, ^'1),

(F'2, 1'j)) &c., is obtained in which the forces are all mutually perpen-

dicular; or, dropping the accents, the system depending on the m
wrenches may be defined by the m new wrenches

(Fi,0(F2,4), .
.
.(r„.,4),

where «i, 4 • • • im are a set of unit vectors in the m-space.

ISTow, let fp = - SFi Si-^p, and it is evident that fi^ = Fj, fu = T^, &c.

,

and generally that f^t-yii = %tiTi ; or, if (F, ^) is any wrench of the

system, it is obvious that F and $ are connected by the relation F -/$.

The function / defines the system of wrenches compounded from

m independent wrenches in the m-space, so that this system may be

designated by the single symbol/.

49. Again, referred to the origin as base-point, let Oi, O3 . . . Q,„

be the angular velocities (quadratic in the units), and o-i, 0-2 ... o-^

the corresponding linear velocities of any ?n independent motions in

the m-space.

The screw (cr, O) is co-reciprocal to (F, ^), if ^'FO + Sia- = 0;^ and

it is co-reciprocal to the system F =/$, if

Sfi^ + Sia- = 0, or if S^ (/'O + 0-) = 0,

where /' is the conjugate of /.^ In other words, the linear vector

/'O + o- must be perpendicular to cr.

If then the system of screws (S^io-, S^iOj) is co-reciprocal to the

system F =fi, it is necessary that the screws should satisfy /'O + o- = 0,

for otherwise in the given w^-space m independent vectors would be

perpendicular to cr.

1 See Arts. 45, 46 in justification of the expression — Sm for the yf^oik done by
a couple.

2/' is defined by SPff) = Spf'P, where P is quadratic in the units. In full, if

fp = - ^TiShp, f'P = - SJi'SriP.
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Thus, the systems V =/|, and cr = -f'Cl are co-reciprocal ; or,

when a system compounded from m screws is defined by a linear

function (/), the co-reciprocal system is defined by the negative of

the conjugate of that function (-/').

50. Without changing the origin, it is easy to reduce the function/

by making it depend on r/i co-reciprocal screws.

To this end observe that, if

fp = - sr„S4p, f'fp = + 5*;/Sr,sr„«/„p.

The function/'/is obviously self-conjugate ;^ its axes are consequently

mutually rectangular : and if they are taken as units,

f'fi, = %i,,STj,V,,SiJ, = - ^i.STj:, = - i,ST,\

This requires generally >S'r„r,, = 0, where u and v are different ; and

it is obvious that (Fi, ii) and (T^, 4) are co-reciprocal, because each

term of the condition ySTiFj + Si^^ = vanishes. The axes of//being

ii'f {-2, &c., its roots are - SV-^, - SV^^, &c.

Kext, if P is a quadratic in the units, Ti, Tj, &c., are axes, and
- >Sri^, - <ST2^ &c., are roots of the new self-conjugate function

ff'v = :§r,*S'/,24'Sr„p = - :§r,^r,p,

the units being axes of//.

It may be remarked that, if (P, ^) is a wrench of the system (P =/^),

the (/'P, -fS) is a screw of the reciprocal system, for

/T =/'.(/!) = -/'(- /O.

51. Of course a function such as/ which generates a quadratic in

the units from a linear vector can never be self-conjugate, for its con-

jugate produces a linear vector from a quadratic.

It may, however, be shown to possess a part analogous to the spin-

vector of the linear vector functions of Quaternions, and the Theory of

Screws affords a convenient approach to this investigation.

Changing the base-point to the extremity of e, the linear velocity

becomes a- = 0-^+ Fifie, and the couple becomes P = P,, + Vo^e, if

ctq and Pq are the corresponding values for the old origin. Now, if

1 Saffp = Sfcfp = Sf'fap.
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Pq =/^, and (Tq = -/'fl, the systems referred to the new origin hecome

r =/^ + F^le = Fi, and cr = -/'O + FiOe = - i^'O,

where i^and F' are still conjugate functions. In fact,

/S'p (/'fi - Fifie) = .S'Q/p - >S'epO = &Q. {fp + F:,p€),

because V^pe = - Kep.

52. I shall now show that e can be chosen so that^for any units

%VAFi, = 0.

In the first place, it is necessary to show that % Viiifii is an in-

variant, or that it is independent of the particular system of units

chosen. Consider the quotient of determinants of order m involving

m arbitrary vectors (X),

Q-
Ki K, Kj K

Kj Ki K} ^n

^1} ^2, ^3)

^1) ^Zi K,

K) K) ^3y • • K
here the first row of the dividend consists of the results of operating

by / on each of the vectors in a certain order, and the m - 1 rows

which remain are alike, and formed by the vectors in the same order

;

the divisor consists of to equal rows the same as the equal rows in the

dividend. In determinants of this kind, it is lawful to add the columns

when multiplied by suitable scalars.^ Consequently, if %ti\i = X', any

column in the dividend may be replaced by f\', A', X', . . . X', provided

the corresponding column in the divisor is replaced by A', A', A', . . . A'.

In fact, everything turns on the distributive property of the function/,

expressed by the equation %tifX-^ = f%tiXi. Thus the quotient Q is

independent of the vectors A, which may consequently be replaced by

any other set of independent vectors.

Eeplacing X-^Xo, . . . A^ by i^i^ . . . v, and remembering the rules of

expansion, it is easy to see that the invariant

\ n=; 1

Q = {f{h) . i^iz '"im -/(4) . «>3 . . . 4 + &c.}

= ±-%f{i,).i^.

rntit^

1 Compare the Paper already cited "On Quaternion Invariants'^ fProc. Eoy.

Irish Acad., 1896).

E.I.A.PEOC, SEE. IIJ., vol. V. I
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In the case of Art. 51, tlie inTariants of i^and of /are connected

by the relation

%F(^i,) . i, = %f{iC) i, + % r,i,, . i, = 2/(h) h + {rn. - 1) e,

since V^ VJie. . «\ = 0, and ^ Foj^e . i^ = - eS^i' + ^iiSeii

It thus appears, by taking

m -\

that Fi2i^(/i) ^"i
may be reduced to zero ; and also that F32/(/i) h is

independent of the position of the base-j)oint.

53. The process sketched in the last article is extremely fertile in

the formation of invariants, and in the discussion of the properties of

linear functions.

It may be stated generally that, if /i/o . . . /,„ are any linear and

distributive functions of quantities qi^z . . . qmi ^^i-Q quotient

fi^iJi^z-'-fiSm qi,q2"'q„

Q = /2^i,/2?2 . • ./22'm ^ ?i) ^2 . . q,,

is an invariant in so far that the quantities q may be replaced by any

linear functions of them Tvith scalar coefficients.

With particular reference to the Theory of Screws, we may select

any number of screws

(o-iOi), (o-oOo) . . . (o-.v^v),

and we may derive the set of invariants of the type

CTi, 0-2 .

Oi, O2

^1,02

0-iV

0-3-

Qn

^N

iil, 1*2 fiiV

Ol, fi, • • • ^N

in the dividend, J/ rows of o- being followed by iV- Jfrows of S2,

and the divisor being formed by -ZV rows of Q.}

1 In particular, for a pair of scre'^s on a cylindroid in tKree dimensions, the

ratios

(Tiffo — Caff] : ff\tii'> — crjcoi : wia)2 — wioii

are independent of the particular pair of screws chosen.
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54. Before leaving the Theory of Screws, which has been both

instructive and suggestive in the study of this Associative Algebra,

I shall say a few words on the canonical representation of a screw in

hyperspace. By Art. 51, the couple at the extremity of the vector e,

arising from a couple Tq, and a force ^ at the origin as base point, is

r = ro+ Fjfe. Multiplying this by ^~'^, and separating the parts of

the product of the first and third order in the units, two equations

are obtained,

Fl^T = Fi^-To + V,t' r,ie, and V.t'T = V,t'T„

of which the first contains c, but the second is independent of it.

Now, it is easy to see that e may be chosen so that

r.t^T = (or r,$T = 0);

and in fact, as F^^"^ V^^e = e - iS^"^£,

the condition is satisfied, provided c lies on the right line,

e = - Fll-To + xt

This line is the axis of the screw.

If Pq = /^, so that the wrench belongs to the system /,

may be regarded as the equation of the assemblage of the axes of

wrenches of the system /, if ^ is allowed to vary arbitrarily. If,

iowever, | is constrained to remain parallel to a plane, or if

^ nil + t^2.

where li and I2 are fixed ; but Hs a varying scalar,

or € = - Fi (ii + t^.X' (ri + ^r,) ^x{ti-^ ti,)

is the equation of the locus of the axes of wrenches compounded of

two given wrenches ; and this locus is the analogue of the cylindroid.

Similarly, the equations of the assemblages of the axes of wrenches

compounded of any number of given wrenches may be vrritten down.

In any of these equations, on putting x = 0, the equation of the locus

of feet of perpendiculars from the arbitrary origin on the axes is

obtained.

In the next place, the function ( Fg^'T) of the third order which

is invariantal with respect to a change of base-point, is the analogue

of the pitch. It is easy to justify this apparent anomaly, for the

effect of the wrench is not confined to any one definite space of three
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dimensions, but it is distributed in a definite manner in a definite

number of spaces of three dimensions; the pitch must then be a

function of the units symbolizing these spaces, or of their volume

vectors.

To take a concrete example, suppose the origin chosen so that

V^^'^V = 0, and suppose the quadratic r reduced to the canonical

form, so that

r = ffnilh + yJsii + . • . + ff2m-l, 2>j2n^lh,n-

Assuming $ = x^ii + ^24 + • . . + ^zm+iizm+i,

it is evident that, in order Fi^"T should vanish, ^ must reduce ta

^2»i+i^"2»»+i ; foi'j consider the part linear in
«"i

and 4 in Fj^-T ; it is

ffi2 (^i4 - ^2h) to a numerical factor, and its vanishing requires

a^i = ^2 = 0. "We may thus take as the canonical forms of a force

and couple

^ = i2mH, and r = yi2?>2 + ffsii^ii + &c.

In this case the pitch is

and the essentials on which it depends are the numerical coefficients

g^o, ffsi, &c. {m in number when 2m + 1 or 2m + 2 units are involved),^

and the symbols of the various spaces of three dimensions (%44)«+i)j

(444m+i)> &c. (which all contain the force). It should be noticed that

a wrench is always expressible in terms of an odd number of units, sa

that a wrench cannot Jill (or exhaust all the units of) an even space.^

A wrench in four dimensions is a wrench in three. As an example,.

let To = fi!io?i4 + asJsii, and let i = xj-^, + x-^i^.

(This expression for ^ is perfectly general, since i^ may be taken to

be parallel to the component of f in the definite plane («'i?2), and %
may be taken to be parallel to the remaining component of ^.)

With these values.

and V = V,-^V^t'V,=
x^ + .zv

is a product of two vectors pei-pendicular to one another, and to ^;

but three independent vectors are involved in r and ^.

1 Of course the/orce is supposed not to vanish.

2 Confirmation maybe obtained from Art. 12, where it was shown to be generally

impossible to assign p so that V\qip should vanish in an even space.
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55. The motion of a rigid body has been treated with almost suffi-

cient fullness in Art. 42, In that article it was proved, with even

greater generality than here requisite, that c may be chosen in the

equation (t = (t^+ FjOe, so as to render o- perpendicular to all the

planes of rotation of O in an odd space, and zero in an even space.

All that remains is to consider how e may be expressed in terms of

o-Q and O ; or, in other words, to solve for p an equation of the type

tJT = V-P,p, or again, to invert the linear function

<^p = F^fip = zs.

Stated in the last form, p = cji'^zs is a definite vector when the

equation <^a = is impossible ; when it is possible, the solution is

indeterminate, but of the form p = <f>~^zj + ^o--

In the first place, I shall give a solution of the problem depending

•on the reduction of O to the canonical form

O = «i2«i4 + a-ziizH + &c.

in 2m units {i). Let

€ = Bill + $2,^2 + . . . + ^2m+1^2»i+l>

-in which 2m + I units occur ; then

FiOe = 012 (- e2h + eiiz) + au{- ej^ + e^ii) + &c.

;

and in this 4^+1 does not occur; consequently, «2m+i cannot occur in

(T - O-fl. If

O'o = *1^1 + ^2^2 + . • . + *2m+1^2m+l)

the simplest legitimate value for o- is a-- S2,„+i4m+i- Endeavouring

to satisfy a- = 0-^+ FjOe under these conditions, it is obvious that

1 1 „

^2 = ^ij ^1 = H 52, &c.

;

•or that (?2 = — Sii{(rQ - o-), $1 = Siz^cr^ - o-), &c.

;

or again, that

e = - 'XhS'h€ = — {iiSt'z (oTq - 0-) - hSii^OTQ - o-)} + &c. + e^mnhm^i
U12

" FiS— . {O-Q - Cr) + e2»,+l«2m+l.
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If the new quadratic C is defined by

12 = 1 h &c.,

e = V^Q.' (cTo - cr) + ezm+ihm+ii

in wliicli eom+i is arbitrary; and when the base-point is transferred to

the extremity of this vector (a definite poifit in even space, because

hm+i cannot occur), the velocity of translation (cr) is reduced to

an actual and real vector in odd spaces, but zero in even spaces. In

other words, a body moving freely and with perfect generality in an

odd space instantaneously contains a line whose position is deter-

mined, and the particles of the body situate on that line are moving

along it with a determined velocity ; but a body moving with equal

freedom in an even space has one point instantaneously fixed, and the

position of that point is determined.

56. The difiiculty in dealing with the equation cr = (rQ+ViQe arises

solely from the fact that Q,~^ is not of the same character as O, viz. :

—

a quadratic in the units ; and the reason of this is, the area vectors

{hh)> (Vi)) &c., in Q are commiitative, and not polar in multiplication.

However, multiplying by O"^,

because fie = {Vi+ V^) fie.

Before going farther, it is necessary to consider the nature of the

quPvutity fi"^ Fsfie. I am not yet able to give a satisfactory account

of this quantity, as I have not worked out fully the nature of fi"\

It is not hard to see that fi"^ must be proportional to the product

obtained by multiplying together the results of changing the signs of

the area vectors in fi in all possible ways.

Again, Fsficr is not independent of the base-point, nor do I see how
to operate on cr = o-g + Fjfie, so as to obtain a result independent of e,

or to obtain an expression analogous to the pitch of a wrench.

57. I shall now consider a special class of operators -P ( ) -P"\ which

permute the units iii^ • > .in among themselves.

In Ai't. 36, let

ji = h, j\ = iz, &c.
; y,„_i = 4, and j„, = ± i^.
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In order to determine the sign, note that

jdz 'jm = iih • • in = {-Y'^iJiH • • 4^1,

or y,„ = ii when m is odd, and - ii when m is even.

The simplest form of P is

1 + i^u = P'2, and P'^hP^'^ = h, and P^nP'f' = - %.

The next simplest is

P3 = 1 + 44 + 44 + 44,

and -P3
( ) -f*3"^ changes 4 iiito 4> 4 iiito 4? and 4 into 4-

Instead of using the functions P'2, P\t &c., it is more symmetrical

to consider the functions

P^ = hP'2, Pi = hizhP'i, &c.,

and these have the property of changing 4 i^ito 4j and 4 into 4 ; and

of changing to 4? 4> 4 and 4 to 4> 4; 4 and + 4> resjjectively, though

of course they reverse the directions of all vectors perpendicular to

those involved. The functions P^m are odd in the units.

58. On reference to Art. 37, the expression for the general function

P-im+i is seen to be

P-2m-\l = 1 — S*s+l^s + ^^s+l^ii+l^i'^s ~ &C.,

and the last sum consists of the sum of products of m of the derived

units with the corresponding original units.

Of course, great reduction may be made on this. For instance, take

the series

if t = s-^u. Assigning in this series the values 1 , 2, 3, ... m to u,

it is evident that

+ 5^s*s+lV3^s+4

+ . . .

In this the greatest value of m is m, because s and s + 2m + I may be

regarded as equivalent for summation purposes, and a term such as

S44+i4+m+»4+m+»+i may be replaced by 244+i4+m+i-«4+m+2-«, so that assign-

ing any positive integer value to u, a former series is fallen back on.

The following illustration will be of use. Imagine a cog-wheel

with 2ot + 1 teeth numbered consecutively, covered with a concentric

screen having suitable apertures.
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If an aperture is arranged to show two consecutive teeth, the series

«>2 + 44 + . . . + «2m+l«"l

is illustrated. If two apertures separated by the width of a single

tooth are employed, the series ^Vs+2 is illustrated, and so on. If the

aperture is made large enough to expose four consecutive teeth, the

series S^^+i^+aVs is typified. And if there are two apertures, each

exposing two consecutive teeth, while u-2 teeth are concealed between

these pairs, the arrangement corresponds to the series ^Vi*i%t**rtirt-i'

The rest of the screen conceals

2m +1-(m-2)-4 = 2m - I - u teeth,

and if this number is greater than m - 2, m is less than m.

Take now the triple series

and suppose
s < t <u, or t =^ s + X, u = s + X + ^,

where x and y are positive integers. The series is obviously cyclical,

as indeed are all the series in Psm+u so it is sufficient to consider the

double series obtained by putting s = 1 ; each term in this double

series is the " source " of a single cyclical series which may be written

down. The double series is

The screen must now have three apertures, exposing in general

three pairs of consecutive teeth

—

1 and 2, x and x + 1, x + ^ and x + y + 1;

that is, a pair, x - 2 blanks ; a pair, y - 2 blanks ; a pair, and

2m+l-2-(^-2)-2-(y-2)-2 = 2m-l-^-y = z-2 blanks.

In order to find the various arrangements, it is only necessary to con-

sider the integral solutions of

X + ^ + z = 2m + 1 , for which z^ x, and z"^ y.

When X, y, and z are as nearly equal as possible, z must be the greatest

third of 2m + 1, and this is the least value of z. Interchanging given

values of x and y of course changes the arrangement.
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When X or y = 1, there are only four terms in the product. For

typifies the series, which may be illustrated on the screen by a tooth,

a blank, a tooth, y - 2 blanks, two teeth and 2m - y - 2 blanks.

"When in addition y = 1, the source of the series is + i-^ii.

Finally, if {12} denotes the cycle or cyclical sum,

-of which «i4 is the source, it may be gathered from what has been

proved that

P2.« = l + {12}-{13} + {14}-&c.

+ {1234} - {1235} + {1245} - &c.

- {1345} + &c. . . . + {123456} + &c

The functions P2.» are sums of cyclical groups of a similar kind,

but of odd order in the units ; on these functions it would be tedious

to delay.

59. It may be noticed that, if P is any one of these functions, and

C any cyclical sum of the units in F, PCP"^ = C.

In particular, P%iiP~^ = %ii ; also, if m units are involved, and if

,hi, ^2 . . . are the algebraic roots of h"* = 1, P'^hiiiP'^ = !SAi4, and

from this, various deductions may be made.

Again, P\P-^ = i^, P'i^P-' = Vi, and P'Hy^P-"' = i^
;

and generally P'"p = pP'", or P'" is a scalar.

Also, considering the linear vector function ^p = PpP~^, when m
is even, the symbolic equation is

(</) + l)«-'»(<^'"- 1) = 0;

and when m is odd, it is

(0- l)"-'"(<^'»- l) = 0.i

60. The following method may be used in building up, step by step,

the functions P :

—

Let ffia = 1 + iih, and generally qst= I + «'/'«

;

then ?i2«i?i2"^ = h, and qi^izgn'^ = - h,

and no other unit is changed.

1 See Art. 38.
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IN'ext, qziqi2 ( ) qi-T'^qzr^ changes i-^ to i^, i% to /g, and i^ to ?i, and
no other unit is affected.

Repeating this process an odd number of times, it is evident that

-^2m+l = 9'2m+l) 1 ?15 2m • • • 2'5l9'l49'3l9'l3

— q-lm-^X') 1 q\i 1m L2m-\

— 9'2m+l) 1 -^ Imj

Pzm+1 and -P'am being the functions defined in Art. 57, for the operators

here, and in that article have the same effect on any vector, and the

scalar parts of the functions Fzmny ^^^^ ^'im are here (as there) equal

to unity.

The function F^m = i^h • • 4^'2m = ioA . . . 4,(1 + iAm)P2,»-i can

be formed without much trouble from Pzhs-i-

61. The functions Pjm and P^mH have been treated in considerable

detail, on account of their 'direct application to the Theory of

Substitutions.

If Xi, X2, . . . Xn are n letters, their order may be considered as

defined by

p = A'i4 + Xti^, + . . . + xJn,

if the order of the coelficients of the units in this equation is made to

follow the order of the units in the series «i, i^, .

.

. 4- Operating on p
^y 2i2 ( ) 2'i2~\ the result is =

- Xiii + Xih + x^is + . . . + xj,^
;

that is, disregarding signs, the order of the letters is changed to

/y /y /y /y •
*t'2j «^lj ^Z • • • ^n »

or the positions of x^ and x^, are interchanged.

By combination of the q^t functions, any substitution whatever may
be effected by the operator Q ( )

Q"^, in which Q - '^q,f In this way,

all the operations in the Theory of Substitutions are made to depend

on the Associative Algebra defined by

42 = -1, 44 + 44 = 0;

and, by the device of putting part (Q) of the operator before the

operand and part (Q"^) after it, the comples laws of that theory are

reduced to the simple laws of combination of the units (^).

The functions P of late articles give rise to cyclic substitutions.

A s before stated, any two functions 512 and 3-34 which have no common
suffix are commutative in order of multiplication, and give rise to

commutative symbols of operation which may be applied in any

order.
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62. In the application of this method to the Theory of Siibstitii-

tions, it is not necessary to attend to the signs in the results of

operation, and considerable simplification is thereby gained. I shall

now give a few practical rules, in order to avoid unnecessary labour.

If qi2 and q^i are contiguous in a product, they may be rejected;

for

?12(?21 = (1 + ilh) (1 + ?3h) = 2.

If ^12 and (/i2 are contiguous, qi^^ may be rejected ; for

qn = 1 - 1 + 2/i«2 = 2^'l«2)

and the operator *\4 ( ) 4"'«r^ merely changes the signs of ii and i^.

Thus, for substitutions, q^o, may be replaced by g'21.

Again, as 1 + 4/3 + i^i^ + i^i^ = q-^^q^^ = q^oq^^ = q^^q^^,

Izilvi ^^y ^6 replaced by qi^q^z, or by g'235'31. Hence, having given any

product Hq^t^ the first factor from the left which contains the suffix 1

,

say giy, may be carried towards the right till it meets a factor having

1 or w as a suffix. If this factor is g'^., qiuqiv i^iay be replaced by quvflw^

and then q^^ may be carried on as before towards the right. If it next

meets g,,„, q-i^„q^,„ may be replaced by q^^q^oi, and g„i may be still carried

on. At last the suffix 1 occurs in no factor but on that on the

extreme right, q,i, suppose. If the suffix (s) occurs in any other

factor, it may be carried to the right until we get some factor q^t

immediately to the left of q^^.

63. In this way, so far as the Theory of Substitutions is concerned,

the product ILq^t may be reduced to a product of the form

^^\1st • Imt m-\ 1m-\j m-2 • • • 5'325^21 = ^l^st • ?!}

in which none of the factors in Iliq^t are affected with any of the

suffixes 1, 2, ... m. The product Uiq.t may be similarly reduced,

so that in general (using the sign = to denote not equality, but

equivalence for purposes of substitution),

n^,, = PiP2P3 . .
.,

in which the factors P are commutative ; the operators P ( ) P"^

derived from them produce cyclical transposition of definite sets of

the letters, and the order in which the operations are performed is

immaterial.
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NOTE 0J7 CTJEYATURE OE PEDAL AND RECIPROCAL
CrRVES. Br BENJAM^ H. STEEDE, M.D.

[communicated by me. C. J, JOLT, EOYAL ASTEONOMEE OF lEELAND.]

[Read June 27, 1898.]

1. Ie p be tlie radius of curvature at any point of a curve, p' the

radius of curvature at point of contact of corre-

sponding tangent to reciprocal curve, ^ the angle —

j

between radius vector from origin and tangent at

the point, then

pp' sin^fj!) = Ic^,

h being radius of reciprocation, a result (given

in Williamson's "Differential Calculus," Miscel-

laneous Examples) which follows directly from

the equations

rdr
P = P = —j-y , rp = rjy = tc-

p p- = —, = sm
d^ dp'

2, Again, let C be centre of curvature for point P. Draw CM
pei-pendicular to radius vector OF, and draw MN perpendicular to

the normal FC, Join JSFO, and let this line produced

meet the corresponding normal to the reciprocal curve

in C
Then C is centre of curvature of reciprocal curve

for point F' which corresponds to point F on original

curve.

Eor, from similar triangles,

FN.P'C = OF. OP']

or, since

F]V= PC sin^, and OP = OTcosecff>,

PC.P'C sin^c^ = OT. OP' = Tc\

h being radius of reciprocation. Therefore (by 1), if (7 be centre of

one curve, then C will be centre of curvature for corresponding point

of reciprocal curve, and vice versa.
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3. Or, wliicli is the same thing, being given a curve and its

evolute, we have the following construction to

describe the evolute of the reciprocal curve :

—

PC being a normal to the curve touching the

evolute in C.

From G draw CM perpendicular to the radius

vector OP.

From M draw MJSf perpendicular to the

normal PC.
Join NO, and produce this line so that

NO : OC = PJY
P

(k being a constant, and P being perpendicular from origin on tangent

atP).

Then the locus of C is the evolute of the reciprocal curve, the

fixed point being taken as the origin, and the constant k as the

radius, of reciprocation.

4. Being given the centre of curvature C for any point P of a

curve, the centre of curvature for the corresponding point of the first

positive pedal is found by the following construction :

—

As before, draw CM perpendicular to OP,

and MN perpendicular to PC.
Join T, the corresponding point on pedal

curve, with G, the middle point of OP.

TG will intersect NO in C", the centre of

curvature of the pedal curve, for TG is evidently

the normal to the pedal curve ; and, since circles

of curvature at corresponding points of inverse

curves are inverse circles, the centre of curva-

ture of the pedal curve must lie in the line

NO, which we have seen passes through the centre of curvature of

the reciprocal curve.

By reversing the construction, the centre of curvature of the first

negative pedal is determined, and hence

—

5, Being given the centre of curvature for any point on a curve,

the centre of curvature for the corresponding point on any positive or

negative pedal of either the curve or its inverse can be found by a

geometrical construction.
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6. Again, let any line tkrougli tlie origin meet a normal to the

curye in N, and a corresponding normal to the reciprocal curve in N'

.

Prom N di'aw NL perpendicular to OP.

Then, if li be the radius of reciprocation,

P'N' . PiV^sin (^ = F'W . FL = k\

for the first product is equal to OP'. OF sin^,

'w^hich is equal to k'^.

Therefore, if the intercept F'N' of one of

the normals is constant, then the projection FL
of the intercept PiV^of the other normal on the corresponding radius

vector will be constant.

7. In order, therefore, to describe a curve parallel to the reciprocal

of a given curve, and so that the distance between the parallel curves

may be equal to a given constant (c), we have the following construc-

tion :

—

On the radius vector to any point P of the given curve take a point

X, so that

PZ = -.
c

Let LN di-awn perpendicular to OF meet

the normal in N.
Join NO, and produce this line, so that

NO : ON =OF:c.

Then the locus of N is the required parallel

curve, h being taken as radius of reciprocation.

Applying, for example, the above to a circle

and conic, we get a proof of the theorem that

"In any conic the projection of the normal on a focal radius vector

is constant."

8. If y be the semichord of curvature for any point on a curve,

y the semichord of curvature for corresponding point on reciprocal

curve, then yy' = rr\ r and r' being the corresponding radii vectores ;

or, since

rr' sin ^ = h-,

yy' sin ^ is constant, and equal to square of radius of reciprocation.
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"WTien two curves touch the angle ^ for the point of contact, being

the same for both curves, the equation

pp' sin^<jf) = Jc^

shows that

—

9. If two curves touch, the radii of curvature at the point of con-

tact are inversely as the radii of curvature of the reciprocal curves at

their corresponding point of contact

:

10. Hence, by reciprocation, it may be proved that, if two conies

have double contact, the ratio of the radii of curvature of the conies at

one point of contact is the same as that at the other point of contact.
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YI.

A LIST or THE SPIDEES OF lEELAOT). By GEOEOE H.
CAEPEXTEPt, B.Sc, Loxd., Assistant :N'aturaHst in the Science

and Art iiliiseiim, Dublin.

[cOiniU^TiCATED BY I)K. E. F. SCHAEFF, OX BEHAIF OF THE COMMITTEE

APPOINTED BY IHE EOTAX ZRISH ACADE2IY TO ETYESTIGATE THE FLOE A

AXD FAr:S'A OF lEELAXD.]

[Eead June 27, 1898].

Ix Ireland, as in most oth.er countries, the spiders have been greatly

neglected by naturalists. This is sui-prising, since their wonderful

instincts and habits appeal to the observer, while the details of their

structure are of the highest interest to the systematist. Moreover,

their distribution may be expected to throw much light on the problems

of ancient geography, since they are incapable of crossing any sea-

channel of moderate breadth. Accurate lists of the spiders inhabit-

ing the various countries of Europe are therefore greatly to be desired
;

and it is of special interest to know what species extend their range

westward to Ireland.

Early in the present century, Dr. Templeton, of Belfast, formed a

collection of spiders, and compiled in MS. a "History of the Irish

Arachnida," which was incorporated in Mr. Blachwall's well-known

Monograph of the Spiders of the British Isles, published in 1861-4.

Several species were herein described as new, from Irish types. Of

these, some which seem clearly to be entitled to specific rank, and

others whose identity with previously described Spiders appears beyond

doubt, are inserted in their systematic position in the present list.

There remain five species, described without clear structural detail,

whose synonymy cannot be determined, though their identity with

species included in the list is highly probable. No good purpose, there-

fore, can be served by inserting these doubtful names, and I merely

enumerate them here to show that they have not been overlooked :

—

Theridion auratum, Neriene pilosa, N. palUdula, N. carinata, LinypJiia

nasata.
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These were all collected in tlie neighbourhood of Belfast; and Dr.

Templeton's Ulster collection seems to be no longer in existence. A
few spiders collected by him in Leinster are preserved in the Dublin

Museum of Science and Art ; these were examined some years ago by

the Eev. 0. P. Cambridge, f.e.s., and have been utilised in the prepa-

ration of my list.

Mr. Thomas "Workman, of Belfast, has, in recent years, formed a

large collection of Ulster spiders. In 1881, he published a valuable

list of 125 species in the Entomologist and also in the Proceedings of

the Belfast Natural History and Philosophical Society. My warmest

thanks are due to Mr. Workman, not only for having laid so

excellent a foundation for future work on Irish spiders, but also for

generously allowing me to examine the whole of his collection, and

so enabling me to incorporate many Ulster records not included in his

list.

Mr. D. "W. Freeman, m.b., of Dublin, has also collected spiders

•extensively in recent years in the counties of Dublin and Wicklow. In

1889, he laid before the Dublin Naturalist Field Club a local list,

unfortunately never published. I would heartily acknowledge his

kindness in placing this list at my disposal, and in handing me for

examination his collection, which is now by his generosity preserved

in the Dublin Museum.

Several of Mr. "Workman's captures were described as new to

science by the Rev. 0. P. Cambridge, f.e.s., many of whose various

papers on British spiders contain Irish records. In preparing the

accompanying list, I have received the greatest help from Mr. Cam-
bridge, who has examined many specimens for me, has lent me types

for comparison, and has always been ready to give me the advantage

of his great experience in clearing up a doubtful point. I have also

received much kind help from Mr. F. 0. P. Cambridge, who has

examined most of the Tetragnathse, Lephthyphantes, and Drassi now
preserved in the Dublin Museum.

One or two notes on conspicuous species of Irish spiders were due

to the late Mr. A. Gr. More ; and during the last few years, I have

published short accounts of some of the more interesting species which
have come under my notice, or recorded them in the Proceedings of

the Lullin Microscopical Club and the Bublin Naturalists' Field

Club.

E.I.A. PEOC, SEE. III., VOL. V. - K
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Family.

—

Axypid^.

Atypus piceus (Sulz.).

Atypus Stdzeri, El. (Spid. Gr. E. I.).

Leinster.

The presence of this spider in Ireland was made known by the

discovery of its tabular nest at Greashill, King's County, by Mrs, Eeams-

botham in May, 1896. The nest was kindly forwarded to me by the

Eev. Canon Russell, to whom it had been given by the finder. On
submitting it to the Eev. 0. P. Cambridge, my opinion as to its being

a nest of Atypus was confirmed, and I recorded the occurrence (1896).

Although, in the absence of an example of the spider, one cannot be

absolutely sure of the species, there can be little doubt that the nest

was the work of the commoner English species of the genus. A. piceus

appears to range over the south of England from London and Brighton

to Cornwall. It is distributed in Holland, throughout western,

central, and eastern Erance, in southern Germany, northern Italy,

Austria, and in western, central, and eastern Hungary.

Eamily.—DrsDEEiD^.

Dysdera Camhridyei, Thorell.

D. erythrina, Bl. (Spid. Gr. B. I.).

Ulster, Leinster.

This spider is much scarcer in Ireland than D. crocota. I have

never seen a male specimen. Mr. "Workman (1880) recorded it from

Glenarm and Eden, county of Antrim, and has kindly informed me that

the Glenarm specimen was identified by Mr. Cambridge. Females in

the Dublin Museum collection from Coolmore, county of Donegal, and

Leixlip, county of Kildare are, I believe, referable to this species. Its

distribution has been traced in Great Britain, from Dorset to Edin-

burgh. On the Continent it seems the only species of the genus

which is found in central Europe, ranging as far north as Paris and

Hamburg. In Hungary it has only been found in the north, though

it occurs throughout Italy and Sicily.

Dysdera crocota, Koch.

D. ruhicunda, Bl. (Spid. G. B. I.).

Ulster, Connaught, Munster, Leinster.

This species is generally distributed throughout Ireland and not

uncommon. It has occurred at Londonderry ; Armagh ; Kircubbin,
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county of Down; InishM'Dara, county of Galway ; Castleq[ufn, county

of Kerry ; Cork ; Bray, county of Wicklow ; Malahide, Kingstown, and

Dundrum, county of Dublin, as well as in Dublin city, where it

occasionally inhabits houses
;
perhaps it is taking to an indoor life.

Adults occur in the open (under stones, &c.) from May till August

;

in houses as early as March. In Great Britain this is a rare species,

known to occur only in Dorset, the Isle of Man, and Berwickshire,

while, like nearly all its congeners, it is a characteristic Mediterranean

form abroad (Crete, Greece, Italy, Croatia, Spain, France northward

to Paris), occurring also in the Canaries and Azores, in St. Helena,

in South Africa, North America, and extra-tropical South America.

This discontinuous range shows clearly that it is an old species ; like

-many other ancient forms of Ufe, it seems able to hold its own in

Ireland.

Harpactes Somlergii (Scop.).

Dysdera Somhergii, Bl, (Spid. G. B. I.)

Ulster, Connaught, Munster, Leinster,

This species is doubtless generally distributed in Ireland, though

not very commonly. I have received specimens from counties Antrim,

Donegal, Sligo, Eoscommon (Athlone and Mote Park), Kerry (Kil-

larney, Kenmare, and Yentry), Cork (Skibbereen), Kildare (Borris),

"Wicklow (Bray), and Dublin. Adults have been found in March,

-May, June, July, August, and November. This spider is widely dis-

tributed in Great Britain, ranging at least as far as Oban. It is the

only species of a Mediterranean genus which extends northward into

Scandinavia, while it is widely distributed over Central Europe

(France, Spain, northern Italy, Germany, Austria, northern, eastern,

^nd western Hungary).

Segestria senoculafa (L.).

Ulster, Connaught, Munster, Leinster,

Common all over the country, specimens having been taken in

numerous localities from Dublin to Galway and from Donegal and

Derry to Kerry. The range of the species extends into the far south-

western peninsulas (Ventry, "Waterville, Berehaven), as well as into

the western islands (Achill, Inishmore (Aran), and Inish M'Dara, near

Boundstone). Specimens in all stages of growth are to be found at

all seasons of the year. It is a widely distributed spider in Great

Britain, ranging north at least to Inverness, while on the Continent

it inhabits northern and central Europe, ranging south at least to

north-western Spain and southern Italy.
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Family.

—

Oonopid^.

Oonops pulclier, Templeton.

Ulster, Connauglit, Munster, Leinster.

This little spider, though widespread, is scarce in Ireland..

Specimens have been taken in counties of Down (EathmuUan, Craig-

daiTagh), Antrim (Belfast, Islandmagee), Donegal (HathmuUan), Ros-

common (Mote Park), Cork (Skibbereen), and Dublin. It is not a

common species in Great Britain, though recorded from Dorset, Kent,

Hertfordshire, Cambridgeshire, Durham, Northumberland, Westmore-

land, Edinburgh, Perthshire, Aberdeen, and Oban. It occurs ia

Lapland, the Channel Islands, south-western Europe and the Madeiras-

and Italy, but is apparently absent from the fauna of Central Europe^

Family.—DEASsiDiE.

Frosthesima sulterranea (Koch).

Drasstis ater, Bl. (Spid. G. B. I.).

Frosthesima Fetiverii, Cb. (Spid. Dorset).

Leinster.

The only Irish example of this spider known to me is an adult

male, taken by Mr. Freeman at Powerscourt, county of Wicklow.

According to Mr. "Workman the species was found by Templeton

"in the neighbourhood of Dublin." It has a wide distribution in

England (Dorset, Cambridgeshire, Derbyshire, Northumberland), but

is only recorded from the extreme south of Scotland. According to

Simon it ranges over the greater part of Europe (southwards to Naples),

and occurs in Siberia and in North America. In southern France it

occurs only in mountainous districts (Alps, Auvergnes, Pyrenees),

while in Hungary it is recorded only from the Carpathians.

[Specimens from the county of Clare and Inishmore, Aran, were

erroneously recorded by me (1895, ii.) as belonging to this species.

They are really referable to the next.]

Frosthesima longipes (L. Koch).

Munster, Connaught.

This spider has, as yet, only been taken in Ireland, near Bally-

vaughan, county of Clare, and on Inishmore (Aran Islands, Galway
Bay). The specimens, females not quite mature, were taken in July,

1895. In Great Britain this spider has only been recognised in Dorset.

On the Continent it inhabits northern and eastern France, southern,

Germany, northern and central Hungary, and extends into Siberia.
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Prosthesima Latreillei, Simon.

Ulster, Munster, Leinster.

This spider seems to be widespread and not rare over tlie greater

part of Ireland. Mr. Workman's collection contains specimens from

Colin Glen, county of A.ntrim, and Craigdarragh, county of Down, while

I haye received specimens from Limerick ; Cratloe, county of Clare

;

Kenmare and Dingle, county of Kerry ; Skibbereen, county of Cork
\

Lismore, county of Waterford (1894) ; and Drogheda. It is remark-

able that T have never met with the spider in the counties of Dublin

and Wicklow. Adult females, guarding their egg-cocoons, are to be

observed in June and July, and half-grown individuals in September.

This is a rare species in Great Britain, having only been recorded from

the south of England (Isle of Wight, Dorset, Salisbury), but I have

seen specimens from the Isle of Man and from Westmoreland. On the

Continent, P. Latreillei inhabits northern and eastern Prance, southern

Germany, Austria, and Hungary.

Prosthesima pusilla (Koch).

Drassus pusillus, Bl. (Spid. G. B. I.).

Prosthesima nigrita, Cb. (Spid. Dorset).

Ulster, Connaught, Leinster.

This appears to be a scarce species in Ireland, yet not so rare

here as in Great Britain. It has occurred in the county of Antrim
(Portrush and Giant's Causeway) ; at Londonderry ; Coolmore, county
of Donegal ; Inishmore (Aran), Galway Bay ; and Tallaght, county of

Dublin. Adult females were observed in July, and immature specimens

in April. The only Biitish localities for P. pusilla are Dorset, Cam-
bridgeshire, ISTorthumberland, and Edinburgh. Abroad it inhabits

Sweden, France (north and east), Switzerland, Bavaria, Tyrol, Italy,

Austria, and Hungary.

Brassodes lapidosus (Koch).

Brassus lapidicolens. Bl. (Spid. G. B. I.).

Leinster.

Evidently a rare and local species in Ireland. Mr. Fred. 0. P.

Cambridge has kindly examined most of our Brassi of this group ; and
the only examples which he refers to this species were taken on the
summit of Carrickgallagher, near Shankill, county of Dublin. The
rest of the specimens in the Dublin Museum belong to the next
species, B. cupreus, which has until recently been confounded with
this by arachnologists, though Blackwall discriminated between them.
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D. lapidosus has been recorded from numerous localities in Ureat

Britain, but it is probable that most, if not all, of the Scottish speci-

mens are referable to B. cupreus. It is said to occur throughout the

entire Holarctic E-egion.

JDrassodes cvpreus (BL).

Brassm lapidosus or lapidicolens (in part) of Cambridge and other

authors.

Ulster, Connaught, Munster, Leinster.

One of our commonest spiders, occurring all over Ireland. Speci-

mens have been taken at numerous localities, from the counties of

Antrim and Donegal to Skibbereen and Berehaven in the county of

Cork and Slea Head, at the extreme west of Kerry ; on Lambay
Island, off the coast of the county of Dublin, as well as on Inishmore

(Aran), and Inish M'Dara, off the coast of the county of Galway, and

A.chill Island, county of Mayo. Males are to be observed in April,

May, and June, females from April till !N'ovember, being most plentiful

in June and July, when the young spiders are hatched from the

•eggs. Cocoons can then be found beneath stones, guarded by the

mother. In our list of Edinburgh spiders Mr. Evans and I only

recorded adults of this species up to August. In the south of Ireland,

however, they last on into November, and at Altidore, county of

"Wicklow, I have found a female with her newly hatched brood of

young so late as September.

JDrassodes troglodytes (Koch).

Drassus clavator, Bl. (Spid. Gr. B.I.).

Ulster, Connaught, Munster, Leinster.

Widely distributed, but not common. I have seen specimens from

Londonderry ; Portrush ; Clonbrock, county of Galway ; Killarney
;

county of Wicklow (Newcastle and south of Wicklow town), and

Drogheda. This spider with us is adult in summer ; specimens taken

in September are about half-grown. In Great Britain it seems scarce,

though widespread—Dorset, Isle of Man, Cumberland, Northumber-

land, Edinburgh, Oban, Aberdeen, Inverness-shire ; while abroad it

occurs throughout the Pal^arctic Begion from the islands of the

Atlantic to Mongolia.

[The immature spider doubtfully recorded as J), delmqtiens, Cb.,

from county of Wicklow (Dubl. Nat. F, C, 1896), is probably refer-

able to D. troglodytes'].
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Drassodes ferrugineus (BL).

Ulster.

This species, described by Blackwall (after Templeton) from a

•single example from Belfast has never been re-discovered, and the

type is lost. From Blackwall's figures, there seems no doubt that it

is distinct from our other spiders of the genus.

Pamily— CLUBioNrDiE.

Cluhiona phragmitis^ Koch.

C. holosericea, Cb. (Spid. Dorset).

Ulster, Connaught, Munster, Leinster.

This spider is widespread and common, except in the east of Ire-

land, where it seems to be scarce. It has occurred in the following

localities :—County of Antrim (Belfast, Islandmagee, Glenarm)

;

Armagh ; Cavan ; Enniskillen ; county of Galway (Galway, Leenane,

Roundstone, Inish M'Dara) ; county of Boscommon (Mote Park) ; county

of Clare (Finlough); county ofKerry (Killarney, CloneeLough); county

of Dublin (Portmarnock). Adult males have been found from June till

August, females from April till November, C. pliragmitis is widely

distributed in Great Britain—northwards to Aberdeen at least, and

inhabits Sweden, France (Guernsey, Corsica), Italy, Germany, Austria,

and Hungary (northern and central).

Clubiona pallidula (Clerck).

C. epimelas, Bl. (Spid. G. B. I.).

Ulster, Munster, Leinster.

Not scarce in the neighbourhood of Dublin, but apparently uncom-

mon in the north, south, and west of Ireland. Localities :—London-

derry; Cratloe, county of Clare; Lismore, county of Waterford ; Grey-

stones, county ofWicklow ; Eathmines and Santry, county of Dublin
;

Lismullen, county of Meath, Adult males have occurred in May and

June, females from May till July. In Great Britain this spider

ranges north at least to Loch Lomond and Aberdeen, while on the

Continent it is found in Sweden, Prance, Germany, Austria, and

Hungary, extending to the shores of the Adriatic.

Cluhiona stagnatilis, Kulcz.

C.grisea, Cb. (Spid. Dorset).

Leinster.

The only known Irish example of this spider is an adult male

taken at Santry, county Dublin, in May, 1895, by Mr. J. N. Halbert.
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In Great Britain it ranges from Dorset northwards to Edinburgh, at

least, and on the Continent it is found in France, Germany, and
Hungary, though rare in the last-named country.

Cluliona reclusa, Cb.

C. holoserieea, Bl. (Spid. G. B. I.).

Ulster, Connaught, Leinster, Munster.

This is one of our commonest spiders, occurring abundantly in

woody places, from Antrim and Londonderry, to Dingle, Kenmare,

Skibbereen, and "Wexford ; from Howth, county of Dublin, to Round-

stone, county of Galway. I have no records, however, from the

western islets. Adult females are to be found in all months from

June to October; the only adult male I have seen was taken in

October. Egg-cocoons have been observed in July and Sej)tember,

and young specimens in October, April, and May. Erom these facts,

it seems likely that the young spiders hibernate and complete their

development in the ensuing year, while some adult females also sur-

vive through the winter. C. reclusa is common in Great Britain, and

ranges north at least to Braemar and Inverness. It is recorded from

northern and eastern Erance, Germany, Austria, and northern Hungary.

Cluliona negleda, Cb.

Ulster, Munster, Leinster.

This rare spider is recorded by Mr. Workman from Islandmagee,

county of Antrim (1880). An adult male and immature female were

taken at Dingle, county of Kerry, by Mr. J. N. Halbert, collecting for

the E. I. A. Elora and Eauna Committee in May, 1895 ; he has also-

found adults of both sexes on the North Bull, Dublin Bay (August^

1898), I captured a single adult female at Lismore, county of Water-

ford, in July, 1895, and an adult male at Greystones, county of Wick-

low, in June, 1898. No British locality except Dorset is known for

this species. Abroad it occurs throughout Erance (Corsica), as also in

Spain, southern Germany, Austria, and Hungary.

Clubiona lutescens, Westr.

Ulster, Leinster.

Probably a widely distributed spider in Ireland, but the only

localities with regard to which I can be certain are Armagh, Laytown,

county of Meath, and Dublin. Males and females are adult in May,

and an adult female has been taken in January. C. lutescens has

been noticed at various English localities from Dorset to Cumberland
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and Durham. It inhabits Sweden, northern and eastern France,

Oermany, Austria, northern and central Hungary, northern Italy.

[_C. formosa, El. (described after Templeton), is doubtless referable

to immature specimens of one of the species recorded here, very

probably C. reclusa, Cb., a spider so common in Ireland that it is hard

to believe that it was unknown to Templeton.]

Clubiona terrestris, "Westr,

C. amarantha, Bl. (Spid. G. B. I.).

Ulster, Connaught, Leinster, and Munster.

A common and widespread spider in Ireland. Specimens have been

taken at various localities from Londonderry and county of Antrim,

to Ferns, county of "Wexford ; Fermoy, county of Cork ; and Kenmare,

county of Kerry ; from Howth, county of Dublin ; to Inishmore

(Aran), Galway Bay. Adults are to be found from April to Sep-

tember. C. terrestris is generally distributed in Great Britain,

ranging north to Inverness at least ; and on the Continent it inhabits

Sweden, France (Corsica), Spain, Italy (northern and central), Germany,

Austria, and Hungary.

Cluhiona trivialis, L. Koch.

Ulster, Connaught.

The only Irish localities for this species are l!Tewtown-Hamilton,

county of Armagh, and Cong, county of Galway. It is a rare spider in

England, though occurring in Northumberland and Dorset ; it seems

more common in Scotland (Edinburgh, Oban, Inverness, Ross-shire,

Orkneys). It occurs in Sweden, Eussia, Germany, northern Italy,

Austria, and Hungary, extending to the Adriatic shore, but is very

rare in France, where it seems confined to the north-east.

Cluhiona diversa, Cb.

C. pollens, L. Koch.

Ulster.

As yet this spider has been taken only in county of Antrim (Colin

<jlen) by Mr. "Workman (1880), and in county of Armagh in some
numbers at various localities (Armagh, Newtown-Hamilton, Poyntz-

pass) by the Hev. W. F. Johnson. It is a rare species in Great

Britain (Dorset, Cheviots, Edinburgh, Glasgow, Dunkeld). Abroad
it is recorded from northern and eastern France, southern Germany,
Austria, and eastern Hungary.
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CluUona eompta, L. Kocli.

Ulster, Connaught, Leinster.

This spider seems to be most plentiful in eastern Ireland. It is-

common in county of Dublin, -wbere I have received or collected

it from many localities—Portmarnock, Lucan, Tallaght, Glendbu

(Dublin mountains). The only Ulster localities are Londonderry,

county of Antrim, and county of Armagh (Loughgilly and Poyntz-

pass). In the west it has hitherto been found only at Mote Park,

county of Eoscommon. It is probably absent from Connemara, and

no examples have been yet found further south than Bray, county of

Wicklow. Adults occur in April, May, June, and immature indi-

viduals have been captured in January and March. It is commoner

in Great Britain than the preceding species, occurring in numerous

localities from Dorset to Oban and Aberdeen. Abroad, it is recorded

from Sweden, northern and eastern Prance, Germany, Austria,

northern and central Hungary, and northern Italy.

Clubiona hrevipes, Bl.

Ulster, Connaught, Munster, Leinster.

Apparently this is a scarce spider in Ireland. The only localities

known to me are Armagh ; Ardara, county of Donegal ; Slieve Glah,

county of Cavan ; Dugort, Achill, county of Mayo ; Kenmare, county

of Kerry; and Enniskerry, county of Wicklow. It is a common
species in England, though it has not been found in Scotland further

north than Edinburgh. It occurs in the Channel Islands, throughout

France (also in Corsica), and in Sweden, Germany, Austria, and

Hungary.

Chiracanthium erraticum (Wick.).

Clubiona erratica, Bl. (Spid. G. B. I.).

Munster, Leinster.

A scarce spider^in Ireland. The only localities where it has occurred

are Cratloe, county of Clare (coll. P. ITeale), and Bray, county of

"Wicklow (coll. J. N. Halbert). In Great Britain it is widely dis-

tributed—Dorset to Oban and the Grampians ; as well as on the Con-

tinent—Sweden, northern and central Prance, Germany, Austria,

Hungary, and Italy.

Chiracanthium lapidicolens, Simon.

Cluliona nufrix, Cb. (Spid. Dorset).

Connaught.

The only Irish specimen of this spider as yet known is an adult

female taken on Inish M'Dara, o& Eoundstone, by Mr. J. N. Halbert,
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when collecting in April, 1896, for the E. I. A. Flora and Fauna Com-

mittee. It is a scarce species in Great Britain, though recorded from

Dorset, Hertfordshire, Lancashire, Perthshire, and Aberdeen ; and on

the Continent, though widely distributed (Sweden, France, Italy,

Germany, Austria, and Hungary).

Anyphcena accentuata (Wick.).

Olubiona accentuata, Bl. (Spid. G. B. I.).

Ulster, Connaught, Munster, Leinster.

Widely distributed, but apparently common only in Leinster ; as

yet there is but a single locality for each of the three other provinces :

Londonderry ; Clonbrock, county of Galway ; and Kenmare, county of

Kerry. In Leinster the species has been observed in counties of

Dublin (Lucan), Wicklow (Bray, Rathdrum, and Woodenbridge), and

King's County (TuUamore). Adult in April and May, and also in

July, August, and September. Very young individuals have been

taken both in June and September, so it is possible that there are

two generations in the course of the year. It is widespread in Great

Britain (Dorset, Perthshire) and on the Continent (Sweden, France,

Corsica, Germany, Austria, Hungary, and Italy).

Zora spinimana (Sund.).

Secaerge maculata, Bl. (Spid. G. B. I.).

Ulster, Munster, Leinster.

Apparently a scarce spider in Ireland. I have collected it at

"Woodenbridge, county of Wicklow (adult male, September, 1894),

and received it from Mr. J. N. Milne (1897), who took specimens

near Londonderry, and from Mr. R. Welch, who found an immature

female at Kenmare in April, and adults in July, 1898. It is wide-

spread in Great Britain, ranging north, at least, to Oban and Aber-

deen. On the Continent it occurs in Sweden, throughout France (also

in Corsica), in Germany, Austria, and Hungary, Italy, Syria, and

north Africa.

Micariosoma festivum (Koch).

Drassus propinquiis, Bl. (Spid. G. B. I.).

Connaught.

The only Irish locality for this spider, as yet, is Inishmore, Aran,

Galway Bay, where I took an immature male in July, 1895, when
collecting for the E. I. A, Flora and Fauna Committee. In Great

Britain this species ranges north, from Dorset to Edinburgh, at least,

while on the Continent its distribution is similar to that of the pre-

ceding species.
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Micaria pulicaria (Sund.).

Drassus nitens, Bl. (Spid. G. B, I.)

Ulster, Counauglit, Leinster.

Apparently a scarce spider in Ireland. Specimens have "been taken

only at Colra Glen and Islandmagee, county of Antrim ; Armagh
;

Achill Island, county of '^sLo.jo
; Killencoole, county of Louth ; and

Carrickmiaes, county of Dublin. Adult in June. This species is

widely distributed in Great Britaia ranging north as far as the

Grampians at least. It inhabits Sweden, France (Channel Islands

and Corsica), Germany, Austria, Hungary, and northern Italy.

Agroiica proxima, Cb.

Ulster, Connaught, ^Mlunster, Leinster.

Apparently a local spider in Ii'eland, though widespread. I have

but few localities : Portrush ; Keishconnor, county of Sligo ; Limerick
;

Portraiae, Portmamock, and Xorth Bull, county of Dublin. Mr.

Workman records it (1880) doubtfully from Care Hill, Belfast. Adult

in July and August. The earthen egg-cocoons attached to rushes with

young spiders just hatched were found by jlilr. E. I^eale near Limerick

in July, 1897. The only British localities for this spider are Dorset,

Ediaburgh, and Oban. In Erance it is generally distributed, but most

common in the north ; it is a rery rare spider in Austria, and does not

seem to have been recognized elsewhere on the Continent.

Agroeca celans (BL).

Agelena celans, Bl. (Spid. G. B. I.).

Leinster.

The only Irish specimen of this spider is an immature male which

I took in the Devil's Glen, near "Wicklow, July, 1892. It is a rarity

in Great Britain, recorded only from Dorset, north Wales, and Carlisle.

On the Continent it is generally distributed in Erance, and has occurred

in^Croatia and northern Italy.

' Agroeca gracilipes (BL).

Agelena gracilq^es, Bl. (Spid. G. B. I.).

Ulster, Connaught.

I have seen only two examples of this spider in Ireland, an imma-

ture male taken by the Eev. W. E. Johnson at Armagh in May, 1895,

and an immature female collected at Boundstone, county of Galway,

for the R. I. A. Elora and Eauna Committee by Mr. J. jST. Halbert ia

April, 1896. In Great Britain A. gracilipes has been found in the

south of England (Dorset, Hants), and in Scotland (Ediaburgh,
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Paisley). Abroad it is known to intabit nortbern and western France,

and to occur on tbe Adriatic shores of Croatia.

Family.

—

Spaeassid^.

Micrommata virescens (Clerck).

SparmsuR smaragduhis, Bl. (Spid. G. B. I.).

Connaugbt, Munster.

An immature male of this handsome spider was taken near Galway

by Mr. W. F. de V. Kane in May, 1885. He gave it to the Dublin

Museum, and the late Mr. A. G. More identified it. In July, 1895,

Mr. Kane took an adult female near Killarney. This species, in Great

Britain, seems confined to the southern half of England (Dorset,

!N'orthampton). It occurs in southern Norway (to 60° N. lat.),

Sweden, France, Germany, Austria, Hungary, Croatia, Italy, and Syria.

Family.

—

Thomisid^.

Tibellus ollongus (Wick.).

Philodromus ollongus, Bl. (Spid. G. B. I.).

Ulster, Connaught, Munster, Leinster.

This appears to be a somewhat scarce spider in Ireland. The only

localities whence I have seen specimens are Fermanagh ; Bundoran,

county of Donegal ; Mote Park, county of Roscommon ; Cong, county

of Galway ; Kenmare, county of Kerry; Tullamore, King's County

;

Portmarnock, North Bull, Royal Canal, and Terenure, county of

Dublin ; Glendalough and Brittas Bay, county of Wicklow. This

species is adult in June and July ; immature specimens are to be

found from April till September. In Great Britain it ranges north-

ward to Edinburgh. On the Continent it is found in Norway (north-

wards to Trondhjem), Sweden, Finland (extreme north), Germany,
France, Spain, Hungary, Croatia, and Italy, extending across Asia to

China and Kamtschatka, and occurring in North America.

Philodromus dispar, Wick.

Leinster.

The only Irish example of this species which I have seen is an
adult male taken at Fassaroe, Enniskerry, county of Wicklow, by
Mrs. R. M. Barrington in June, 1897. P. dispar is generally dis-

tributed in England and Wales, though not recorded for Northumber-
land, Durham, Cumberland, or Scotland. It is found in southern

Norway and Sweden, Russia, France, Germany, Austria, Hungary,
and Croatia.

E.I.A. PROC. SEE. III. VOL. V. I,
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Philodromus cespiticolis, Wick.

Ulster, Connauglit, Munster, Leinster.

This spicier has occiirrecl in counties of Armagh (Churchill and"

Slieve Gullion), Roscommon (Mote Park), Cork (Fermoy), Kerry

(Parknasilla), and Dublin (Tallaght, Portmarnock). It is adult in

May, June, and July. By many authorities this is considered a

variety or sub-species of P. aureolus.

Philodromus aureolus (Clerck).

Ulster, Connaught, Munster, Leinster.

This spider seems of general occurrence over a large part of Ireland,

but I have no specimens from the farther regions of the north, west, or

south. It has occurred at Stranmills, near Belfast (1880) ; at Armagh

;

in county of Eoscommon (Athlone) ; county of Galway (Clonbrock and

Cong) ; county of Clare (Cratloe) ; county of Kerry (Clonee Lough)
;

county of "Wicklow ; county of Dublin (Dundrum, Portmarnock,

Santry, Howth) ; and county of Louth (Dunleer). Adults are found

from May till July; young and immature specimens from April till

September. P. aureolus has a wide range in Great Britain (north-

wards, at least, to the Grampians), and on the Continent, where it

extends from the far north of IN'orway and Finland to Corsica, Croatia,

south Italy, and Greece, eastwards to China and Kamtschatka, inhabit-

ing also North America.

Misumena vatia (Clerck).

lliomisiis citreus, Bl. (Spid. G. B. I.).

Connaught, Munster, Leinster.

This handsome spider seems to be confined to the southern half of

Ireland, and does not appear to range far westwards. It has occurred

at Loughrea, county of Galway ; Limerick ; Cratloe, county of Clare
;

Cork ; Kildare ; Avondale, Ashford, and Enniskerry, county of Wick-
low. Adult females have been taken in June, August, and September,

a young specimen in July, and an|immature [male in September. It

is common in the southern half of England. In^Norway it extends

north to 62° lat., while it inhabits Sweden,|France, Spain, Gennany,

Austria, Hungary, Croatia, Italy, Greece, and Crete, as well as Central

Asia and North America,

Oxyptila trux (Bl.).

Ihomisus trux, Bl. (Spid. G. B. I.).

Ulster, Connaught, Munster, Leinster.

This spider seems to be not scarce in Ireland. Specimens have
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been found in the county of Donegal (Coolmore) ; county of Armagli

(Armagh, Loughgilly, and Poyntzpass) ; county of Galway (Clonbrock

and Inishmore, Aran) ; county of Kerry (Dingle) ; county of "Wicklow

(Enniskerry) ; connty of Dublin (Terenure) ; and county of Louth

(Drogheda). Adults have been observed in January, February, April,

ITay, and September, immature specimens in January, and quite

young individuals in July. It is widely distributed in Great Britain

(Dorset, Grampians), and inhabits Belgium, northern and eastern

France, southern l^Torway, Sweden, Germany, Austria, western

Hungary, and Poland.

Oxyptila praticola (Koch).

Tliomisus incertus, Bl. (Spid. G. B. I.).

Munster, Leinster.

An adult female, which I captured, August, 1895, in the woods at

Braganstown, county of Louth (Dublin jSTat. F. C, 1895), and another

female, taken by llr. Halbert near Dingle, county of Kerry, in May,

1894, are the only examples of this species yet found in L-eland. It

is widely distributed in England (Dorset, Yorkshire), and inhabits

southern ISTorway and Sweden, Belgium, north-eastern France, Ger-

many, Austria, Hungary, Croatia, and northern Italy.

Oxyptilaflexa, Cb.

Leinster.

A single male of this spider was taken by Mr. J. N. Halbert at

Santry, county of Dublin, in May, 1894. Believing that the species

was new to the British Isles, I sent it to Mr. Cambridge, who informed

me that it was identical with English specimens which he was then

in the act of describing (1895). 0.flexa has been found in Durham,
Leicestershire, Cambridgeshire, and Kent. As yet it does not seem to

have been recognised on the Continent. In May, 1895, Mr. Halbert

found another male at Portmarnock, county of Dublin.

Oxyptila horticola (Koch).

TJiomisus versutus and T. palUdus, Bl. (Spid. G. B. I.).

Xysticus atomaria, Cb. (Spid. Dorset).

Xrister, Connaught, Munster, Leinster.

This is a widespread species in Ireland, but appears to be scarcer

than 0. trux. It is recorded by Mr. Workman (1880) fi'om Colin

Glen, county of Antrim, and I have seen specimens from Londonderry
;

county of Galway (Eoundstone and Inishmore, Aran) ; county of

Kerry (Dingle and Parknasilla) ; and Drogheda. Adult males and
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females occur in April; females also in September; young specimens

are found in July and August. This spider ranges northwards in

Great Britain, at least to Oban and the Grampians. It inhabits

Lapland, Sweden, France, Spain, Germany, Austria, Hungary, Croatia,

and Italy.

X.ysticus sdbulosus (Hahn).

Thomisus sabulosus, Bl. (Spid. G. B. I.).

Conn aught.

An adult female, taken near Athlone, by IMr. J. J. P. X. King, in

August, 1894, and an immature female collected at Clonbrock, Co.

Galway, by Mr. J. N. Halbert, in June, 1896, are the only examples

of this species yet found in Ireland. In Great Britain this spider

ranges northward to the Grampians. It is found in Sweden, Germany,

Belgium, France, nortb and central Hungary, Spain, and Greece.

Xysticus erraticus (Bl.\

Thomisus erraticus, Bl. (Spid. G. B. I.).

Ulster, Munster, Leinster.

An adult male of this species was sent me in May, 1892, by Miss

S. Smith., of Drogbeda, who bad taken it at Termonfeckan, Co. Louth,

while a pair (adult) were captured near Londonderry by Mr. J. N.

Milne (1895), in September, 1894, and an immature female was found

near the Upper Lake of Killarney, in July, 1898. The species, though

scarce, has therefore a fairly wide range in Ireland. In Great

Britain it has been found in Dorset, North "Wales, and Aberdeenshire,

but is uncommon. On the Continent it inhabits southern Norway
and Sweden, Belgium, north-eastern France, Germany, Austria, and

Hungary.

Xysticus ulmi (Hahn).
Leinster.

An adult female, taken at Howth, in September, 1891, by Mr. W.
F. de V. Kane, remains the only Irish example of this spider which I

kave seen. It is a rare species in Great Britain ; recorded only from

Dorset and Oxfordshire. On the Continent it inhabits Norway (to 65°

N. lat.), Sweden, Belgium, north-eastern France, Germany, Austria,

Hungary, and Croatia.

Xysticus cristattis (Clerck).

Thomisus cristatus, Bl. (Spid. G. B. I.).

Ulster, Connaught, Munster, Leinster.

Generally distributed and very common, ranging from counties of

Donegal and Antrim to Wexford and Cork (Skibbereen) ; and from
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Howth and Lambay Island, county of Dublin, to Eoundstone in Con-

nemara ; extending also into the south-western peninsulas (Parkna-

silla, Berehayen), and being found 1000 feet up on the hills. Adult

females of this species occur all the year round ; males are abundant in

May and June, but have been noticed also in April and September.

Quite young individuals occur in March, June, July, and December,

and immature specimens mostly in August and September. Doubtless

this species is equally widespread in Great Britain ; while abroad it

ranges from the extreme north of Norway and Finland to the south

of Spain and the islands of the Mediterranean, ascending the Alps to

a height of 3000 feet.

Family—AoiiiEis'iD^.

Cryphoeca sylvicola (Koch).

Tjgemriasyhicola,
| ^j_ ^g .^^^ ^ -^

Ayelena Hyndmarm, ) ^ '

Ulster, Connaught, Munster, Leinster.

A local species in Ireland, but widely spread, and not absent from

the south as in Great Britain. Eecordedby Mr. Workman (1880) from

Colin Glen, county of Antrim ; it has been sent to me from London-

derry (Milne, 1895) ; Belleisle, county of Fermanagh ; and Poyntzpass.

Mr. D. W. Freeman has taken the spider in county of Dublin ; Mr.

J. N. Halbert found it on the summit of Slieremore, Achill Island,

as well as near the Upper Lake of Killarney. I have collected it at

Clonbrock, county of Galway. Adults occur in May, July, September.

It is remarkable that, in Great Britain, this species seems absent from

the south, ranging from the north of Scotland to ISTorfolk, since it is

widely distributed on the Continent, occurring from the north of

ITorway and Finland to the south of France, Hungary, and Croatia,

and extending eastwards to Siberia.

I have little doubt that Agelena Hyndmanii (described from Tem-
pleton's Belfast specimens) is a synonym of this species. Blackwall's

figiu'es of the eyes show that the species is not an Ayelena but a

Cryphoeca. C. sylvicola often assumes a greenish-brown hue, and an

abnormal specimen might very well appear as green as Blackwall's

figure, of A. JELyndmanii, which is said in the description to be some-

times brown and black.

Argyroneta aquaiica (CI.).

Ulster, Leinster.

The water-spider is probably not uncommon in the north of Ireland.

Mr. Workman records it (1880) from Lurgan ; Kev. W. F. Johnson
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has collected it at several localities in county of Armagli (Lowry's

Longh, Loughgilby, Clonmacate, near Lough ISTeagh) ; Mr. "W. F.

de V. Kane, near Monaghan ; Mr. E. Welch, at Downpatrick, and at

a height of 1100 feet on the Mourne Mountains, county of Down
;

and Mr. H. L. Jameson on Eraganstown Bog, county of Louth. Mr. D.

W. Preeman has taken it at Blanchardstowu, county of Dublin ; and

a specimen from the Eoyal Canal, near Dublin, is in the collection

of the late Dr. Templeton. In Great Britain A. aquatica ranges

north at least to the Grampians. On the Continent it is recorded

from Lapland, Sweden, noi'thern France, Germany, Austria, Bohemia,

Hungary, Croatia, and northern Italy.

Tegenaria parietina (Fourc).

T. domestica, Bl. (Spid. G. B. I.).

T. Guyojiii, Cb. (Spid. Dorset),

Leinster.

This spider is very rare in Ireland, and from the places where it

has been taken can only be considered as doubtfully native. An adult

male was found iu a house at Greystones, county of Wicklow, by Mr.

F. Wynne, in August, 1883. Another adult male was discovered in

Guinness's Brewery, Dublin, in 1896 ; the finder sent it to Professor

G. y. Hart, who kindly gave it to the Museum. In Great Britain

this species seems confined to the south of England (Dorset, London,

Oxford, Cambridge). In France it inhabits dwelling-houses in the

north, and lives in the open air in the south. It is distributed

throughout southern Europe and northern Africa, extending to the

Azores and Canaries.

Tegenaria domestica (Clerck).

T. eivilis, Bl. (Spid. G. B. L).

T. Lerhamii, Cb. (Spid. Dorset).

Ulster, Connaught, Munster, Leinster.

Apparently much commoner in the north and east of Ireland than

in the south and west. Eathlin Island, county of Antrim ; Belfast

and neighbourhood ("Workman) ; county of Donegal (Letterkenny,

Coolmore, and Bogay) ; Enniskillen ; Omagh ; Londonderry ; county

of Armagh (Armagh, Loughgilly, and Poyntzpass) ; county of Sligo

(Ballymote) ; Galway ; county of Cork (Skibbereen). Common in

Dublin and neighbourhood, and occurs in county of Wicklow. Though
generally found in houses, it is not confined to them; I have taken a

specimen under stones on Ireland's Eye (off Howth, county of Dublin),

which is now uninhabited. Adults occur from May till September.
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In Great Britain this spider is probably of general occurrence, Tvbile

its foreign distribution seems cosmopolitan (Europe, Tibet, Ceylon,

South Africa, Australia, America, including Labrador).

Tegenaria Mlernica, Cb.

Munster, Leinster.

I took the type of this species in September, 1889, between the

stones of one of the walls surrounding the "Seven Churches" at

Glendalough, county of Wicklow. Eecognizing the spider (an adult

male) as new to the Britannic fauna, I sent it to the Eev. 0. P. Cam-
bridge, who described it as a new species (1891), and it was shown at

the Dublin Microscopical Club (1892). The specimen measured about

% mm. in length. Previously I liad collected and received from houses

in Dublin and suburbs, specimens of Tegenaria of a much larger size

(15-16 mm.) which I referred to T. atrica, Koch. In October, 1892,

Mr. W. P. de Y. Kane sent me an adult male Tegenaria from Kings-

town, county of Dublin, 12 mm. long, which was clearly cospecific

with the Glendalough spider. This led to a careful examination of

the large Dublin males, and their structural identity with T. Mlernica

was at once evident. I sent large specimens of both sexes to Rev.

O. P. Cambridge, who described and figured the female (1893), pointing

out its divergence from T. atrica. I have no doubt that the specimens

taken by Dr. Templeton near Dublin, and recorded by Mr. Workman
(1880) as T. atrica, were in reality T, Mlernica.

This grand spider is common in houses in Dublin and suburbs ; it

is usually to be found adult in August, September, and October. A
male has been sent me from Cork, by Mr. J. L. Copeman, and a

female from Skibbereen, county of Cork, by Mr. J. J. Wolfe. Though
usually found in houses, it is not confined to them. The type

specimen was taken, as has been stated, out-of-doors in county of

Wicklow. Specimens have also been taken in stone walls around

Dublin, and Mr. J. jST. Halbert has found examples on the ISTorth Bull,

Dublin Bay, beyond Clontarf.

T. Mlernica is closely allied to, if not identical with the Pp'enean

and Spanish T. nervosa, Simon, and I have no doubt that it is not an

introduced species in Ireland, but a member of the old south-western

fauna, which has maintained its groundby taking to an indoor life.

Agelena lalyrintMca (CI.).

Connaught, Munster, Leinster.

This spider seems to be common in the south and west of Ii'eland;

rare in the east, and absent from the north. I have received specimens
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from the counties of Oalway(Ilounclstone and Connemara), Clare (Bally-

vanghan), Kerry (Derrynane), Cork (Eerehaven, Skibbereen, Fermoy,

and Youghal), Waterford (Cappagh), "Wexford (Ferns), and Dublin

(Portmarnock, Donabate). It is certainly very scarce in the county

of Dublin, and I have never met with, it in the county of Wicklow.

Adults are found in July, August, and September ; very young indi-

viduals in December, and half-grown specimens in May and June ; it

appears, therefore, that the young spiders hibernate. In Great Britain,

A. lahyrinthica seems also a southern species ; I know of no records for

northern England or for Scotland. Abroad it inhabits Sweden, France,.

Spain, Germany, Austria, Hungary, Croatia, Italy, and Greece.

Textrix denticulata (Oliv.).

Textrix lycosina, Bl. (Spid. G. B. I.).

. Ulster, Connaught, Leinster, Munster.

This is one of our commonest and most widespread species,,

ranging from the counties ol: Antrim (Eathlin Island) and London-

derry into the far south-western peninsulas (Slea Head and

Cloonee Lough, county of Kerry; Bere Island, Glandore, and

Skibbereen, county of Cork) ; from Dalkey Island oS the county of

Dublin to Achill Island, county of Mayo; Inishmore, Aran, and

Inish Mac Dara oif the county of Galway. I have taken specimens

2000 feet up on the Wicklow and Kerry mountains. Specimens in all

stages of growth are to be found at all seasons of the year. Yery widely

distributed in Great Britain (Dorset, Sutherland shire), T. denticidata

seems commoner in the north than in the south. On the Continent

it inhabits Sweden, France (northern and central), north-western

France, Germany, Switzerland, Austria, northern and central Hungary,,

and northern Italy.

Sahnia eleyans (Bl.).

Ayelena eleyans, Bl. (Spid. G. B. I.).

Ulster, Munster.

Adult males and females were sent me from Londonderry in

September, 1894, by Mr. J. N. Milne (1895), and another adult pair

were collected at Enniskillen by Mr. H. L. Jameson for the E. I. A..

Flora and Fauna Committee in July, 1895, while an immature male

was found at Kenmare in July, 1898, by Mr. J. N, Halbert.

In Great Britain this spider ranges north to Oban. On the

Continent it has been found in Sweden, throughout France (Sark,.

Corsica), in Germany, Austria, Hungary, Croatia, and northern Italy.
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Sahiia montana (BL).

Ageleyia montana, £1. (Spiel. G.B. I.).

Ulster, Connaught.

Specimens of this spicier were collected at Portrusli by the Eev.

"W. r, Johnson in April, 1894, and I captured a pair of adults on the

summit of Ben Lettery, Connemara, when collecting for the R. I. A.

Flora and Pauna Committee in July, 1895. S. montana seems

generally distributed in Great Britain (Dorset, Grampians), but has

not yet been recognized elsewhere.

Family.—DiCTYNiciE.

Bictyna arundinacea (L.).

Ergatis henigna, Bl. (Spid. G. B. I.).

Ulster, Connaught, Munster, Leinster.

Evidently a widespread species, though I have as yet but few

records—Armagh ; Carndonagh, county of Donegal ; Mt. Talbot,

county of Eoscommon ; Glencar, county of Kerry ; and Tullamore.

Adult in May and June. In Great Britain it ranges from Dorset to the

Orkneys ; and on the Continent inhabits Sweden, France, Germany,

Austria, Hungary, Italy, and Croatia, extending eastward to Syria.

Didyna uncinata, Thorell.

Ulster, Connaught, Munster.

This spider has, as yet, been found in Ireland only near Belfast

by Mr. "Workman (1880) ; in the limestone district of eastern Connaught,

at Clonbrock, county of Galway, and Mote Park, county of Eos-

common ; and at Kenmare, county of Kerry. Adult in June and July.

Immature individuals occur both in June and September. Its British

and general distribution are similar to those of the preceding species.

Bictyna latens (Fab.)

Ergatis latens, Bl. (Spid. G. B. I.).

Ulster, Connaught, Munster, Leinster.

As yet the only Irish localities whence I have collected or received

this species are Londonderry ; Clonbrock, county of Galway ; shores

of Lough Eee ; Kenmare, county of Kerry ; Tallaght, Howth, and

Baldoyle, county of Dublin. Adult in May, June, and July. B.

latens is common in the south of England, but I know of no records

for the north or for Scotland. It inhabits Sweden, France, Spain,

Italy, Croatia, and Gennany, becoming rare in Hungary, where it is

confined to the west.
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Amcmroiius fenestralts, Strcem.

Cini/lo atrox, Bl. (Spid. G. B. I.).

Ulster, Connauglit, Munster, Leinster.

This is one of tlie most abundant and widespread of Irish spiders,

occurring from the counties of Antrim and Londonderry to Skibbereen

and Baltimore in the county of Cork ; from Dalkey Island off the

county of Dublin to Inishmore and Aran in Galway Bay. Specimens

of all ages are to be found at all seasons of the year. It is a common
spider in Scotland (recorded from Sutherlandshire) and northern

England, but becomes very rare in the south, a remarkable fact seeing

that it occurs throughout France, as well as in Sweden, Germany,

Austria, Hungary, Croatia, and northern Italy.

Amaurohius siniilis (BL).

Cinijio siniilis, Bl. (Spid. G. B. I.).

Ulster, Connaught, Munster, Leinster.

This species is very common and generally distributed oyer Ulster

and Leinster; usually, though not universally, found in houses and

outbuildings. In Connaught and Munster it is decidedly scarcer than

A. fenestralis. The only western and southern localities known to me
are Ballymote, county of Sligo ; Clonbrock and Roundstone, county

of Galway; Skibbereen, county of Cork; "Waterville, county of Kerry.

Adults occur all the year round. It is a common species in the south

of England, and ranges north at least to Oban and Inverness. It is

also generally distributed in France, is recorded from north-western

Spain, and has occurred at Hamburgh but it seems absent from the

Scandinavian, Austrian, and Hungarian faunas. It may probably be

regarded as a member of the Lusitanian fauna, which has maintained

its ground throughout the British Isles by taking to an indoor life.

Amaurohius ferox (Wick.).

Cinijio ferox and C. mordax, Bl. (Spid. G. B. I.).

Ulster, Munster, Leinster.

This spider is not scarce in and around Dublin, nor indeed in

Leinster generally. Specimens have been taken at Drogheda, Lis-

mullen, county of Meath, and Borris, county of Kildare. In the

south-west the only localities known to me are Skibbereen, county of

Cork ; Kenmare and Caragh Lough, county of Kerry ; while in Ulster

it has occurred at Armagh, Poyntzpass, and Craigdarragh, county of

Down. Adults are found in April, May, and August. A common

1 According to a note in Mr. Workman's Irish list, but it was possibly intro-

<3ucecl there, as it is omitted from Herr Bosenberg's recent Hamburg list.
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«pider in southern England, A. ferox has been traced northward as far

as Edinburgh, while abroad it is recorded from Sweden, France,

Spain, Germany, Austria, Hungary, Croatia, and Italy.

Eamily ,

—

Pholcid^ .

Pholcus phalangioides (Eues.).

Munster.

This spider seems to be confined to the south-western province.

It was first noticed by Mr, Freeman and myself in an outhouse at

Lismore, county of Waterford, in July, 1894(1894). Since, I have

received specimens from Limerick, Skibbereen, and Whitegate, county

of Cork and Glencar, county of Kerry. Adults and immature speci-

mens have been found from May until September. In Great Britain

this species is confined to the south of England, ranging into Cornwall.

It is generally distributed throughout the temperate regions of Europe,

Asia, and North Africa, occurring also in the Atlantic Islands (Azores,

St. Helena), in South Africa, and in the mountainous and southern

parts of South America.

Family.

—

Theridiid^.

Ero furcata (YilL).

Theridion variegatum, Bl. (Spid. G. B. I.).

Ero thoracica Cb. (Spid. Dorset).

Ulster, Connaught, Leinster.

A widespread species in Ireland, but apparently scarce. Mr.

"Workman (1880) records it from Colin Glen, county of Antrim. Adult

females have been found at Londonderry and at Portmarnock, county of

Lublin (May), young females on the North Bull, Dublin Bay (June), an

egg-cocoon at Ashford, county of Wicklow (June), and a single male

at Clonbrock, county of Galway (September). In Great Britain

E. furcata ranges north to Oban and the Grampians, and occurs ia the

Isle of Man, while it has a very wide range on the Continent (France,

Scandinavia, Germany, Austria, Hungary, Croatia, Italy), occurring

also in the Azores and in North America.

Epsinus truncatus, "Wick.

Theridion angulatmi, Bl. (Spid. G. B. L).

Munster, Leinster.

The only Irish localities for this spider yet known are Skibbereen,

<;ounty of Cork, where Mr. J. J. Wolfe found an adult male in the
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summer of 1897, and Ashford, county of Wicklow, where I took an

adult male in June, 1898. It seems to be a southern species ; although

it extends its range into Scotland and southern Sweden, it is rare in

those countries. It occurs in the Channel Islands, throughout France,

in central Russia, in Austria, and in Hungary (northern, eastern, and

western), and in northern Italy.

Nesticus cellulanus (Clerck).

Linyphia crypticolens, Bl. (Spid. G. E. I.).

Ulster, Leinster.

The only localities whence I have received this spider are Ennis-

killen, Londonderry, Drogheda (in the Dowth tumulus), and Leixlip,

county of Kildare. Adults occur from July to September. Doubtless

the spider is widely distributed in Ireland, but, owing to the under-

ground and concealed places where it lives, not often observed.

Eanging at least northward to the Grrampians in Great Britain, it is

distributed over central and southern Europe, but is a very rare

spider in northern Germany and Scandinavia, though in Russia it is

recorded from the neighbourhood of Moscow.

Theridion iimaculatum (L.).

T. carolinum, Bl. (Spid. G. B. I.).

Ulster, Leinster.

This species is recorded by Mr. Workman (1880) without locality.

It is not scarce in eastern Ireland, having been found at Portmarnock

and Glendhu, county of Dublin ; Maynooth, coiuity of Kildare ; Bray

and Avoca, county of "Wicklow. Adults occur in May and June, also

in September. In Great Britain this spider seems only to have been

noticed in Dorset and Lancashire. It occurs throughout Erance (also

Channel Islands and Corsica), and in Sweden, Germany, Austria,

Hungary, Croatia, and northern Italy.

Theridion Uneatum (Clerck).

Ulster, Connaught, Munster, Leinster.

This is one of our commonest spiders. It ranges from Londonderry

and the county of Antrim to the counties of Waterford and Cork

(Skibbereen) ; from Dublin to Connemara (found on Inish McDara)

;

and extends into the south-western peninsulas (Kenmare, Derrynane).

In Great Britain its range is also general, and it occurs throughout

Europe, as well as in North America.
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Theridion va/rians, Hahn.

Ulster, Munster, Leinster.

This appears to be a scarce spider iu Ireland. Ilw Workman (1880)

records it, without locality. The only specimens which I have seen

are a male and two immature females collected by Mr. J. N. Milne

near Londonderry, in July, 1894, an adult female, taken in the county

of Dublin by Mr. D. W. Freeman, and another adult female from

Cloonee Lough, county of Kerry, July, 1898. In Great Britain,

T. varians ranges north to the Grampians at least, while it is distri-

buted throughout Europe and the Mediterranean region, occurring also

in Siberia.

Theridion tinctum, "Wick.

Connaught.

A male and female, not quite mature, taken at Mote Park, county

of Hoscommon, in June, 1897, are the only Irish examples of this

species which I have yet seen. In Great Britain it seems unknown,

except in the south of England, while in Europe it inhabits Sweden,

France, Corsica, Germany, Austria, Hungary and Croatia, and northern

Italy, while it extends its range across Siberia and China to Japan.

Theridion denticulatum, "Wick.

Ulster, Leinster.

Mr. "Workman (1880) records this species from the neighbourhood

of Belfast, while Mr. D. "VV. Freeman has taken it in the county of

Dublin. It ranges in Great Britain northwards at least to the

Grampians, and is distributed throughout Europe, extending to the

Azores, North Africa, and Syria.

Theridion tepidariorum, Koch,

Ulster, Leinster.

This spider occurs in greenhouses in Dublin, Belfast, and London-

derry, and probably all over the country. Its title to a place in the

Irish fauna is of course exceedingly doubtful ; but as it has an almost

world-wide range, and lives in the open air in southern Europe, and

occasionally in the south of England, it is possible that it may have

been indigenous at least in the south of Ireland.

Theridion aulicum, Koch.

T. rufolineatum^ Cb. (Spid. Dorset).

Ulster.

This species is recorded by Mr. "Workman (1880) without locality.
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I have never seen an Irish, specimen. Its occurrence in the north of

Ireland is remarkable, as in Great Britain it seems confined to the

south of England, while abroad it is a distinctly Mediterranean species,

inhabiting western and southern France, Spain, Italy, Greece, Madeira^

north Africa, and Syria.

TJieridioji vittatum, Koch.

T.imlcMlum, Bl. (Spid. G. B. I.).

Leinster,

Several adults of both sexes, collected by l^x. D. W. Preeman in

county of Dublin, are the only Irish examples of this spider which I

have seen. In Great Britain it has been found in southern England,

north "Wales, and Cumberland, while it is distributed throughout

Europe and occurs in Japan.

Theridion sisyphium (Clerck).

T. nervosum, Bl. (Spid. G. B. I.).

Ulster, Connaught, Munster, Leinster.

This spider is common in the north and east of Ireland, but I have

seen no specimens from county of Donegal or Connemara. The limits

of its range, as at present known to me, would be marked by a line

passing from Londonderry, throngh Enniskillen, Mote Park (county

of Roscommon), Tuam and Cong (connty of Galway), Cratloe (county

of Clare), Limerick, and Cloonee Loughs (connty of Kerry). To the east

of this line it is generally distributed, and it doubtless awaits discovery

in more western districts. Adults are found from April to August.

In Great Britain T. sisyphium ranges far to the north (Sutherland-

shire), and inhabits abroad Greenland, Lapland, Norway, Sweden,

Finland, France, Corsica, Germany, Spain, Austria, Hungary, Croatia,,

and Italy.

Theridion simile, Koch.

Ulster.

For this species I am again indebted to Mr. "Workman's list (1880),

having never seen an Irish example myself. It is found in England,

Scotland, Sweden, France, Corsica, Germany, Austria, Hungary,

Croatia, and Syria.

Theridion pollens, Bl.

Ulster, Connaught, Leinster.

This little spider was found by Mr. "Workman (1880) in connty of

Antrim. I have received specimens from Armagh; Mote Park, county

of Eoscommon ; Clonbrock, county of Galway ; Tullamore, King's
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County ; Terenureand Tallaglit, county ofDublin
; Glcndalough, countv

of "Wicklow ; Laytown, county of ]y]eath. It is adult in May, June
and September. In Great Britain T. pallens ranges north to the

Grampians. On the Continent it inhabits France, Corsica, Spain

Italy, Germany, and northern Hungary.

JEuryojns hcematostigma (BL).

Tkeridion h(Bmatostigma, Bl. (Spid. G. B. I.).

Ulster.

This species is described by Blackwall after Templeton, who took

specimens at Belfast. It has never been re-discovered ; but as it seema
nndoubtedly distinct from any other species recorded in this list, I

insert it under the genus to which it most probably belongs.

LascBola inornata (Cb.).

Theridion inornatum, Bl. (Spid. G. B. I.).

Euryopis inoryiata, Cb. (Spid. Dorset).

Leinster (?).

A single adult male of this species, without locality, is in the

collection of the late Dr. Templeton in the DubKn Museum. As all

the specimens in this collection which are localised were collected in

counties of Dublin, "Wicklow, and lEeath, it is most likely that this

individual is from Leinster. In Great Britain this spider seems confined

to the south of England. On the Continent it inhabits western and
southern France, Spain, Hungary, Croatia, Switzerland, and northern

Italy.

Teutana grossa (Koch).

Theridion versuttmi, Bl, (Spid. G. B. I.).

Steatoda versxita, Cb. (Spid. Dorset).

Munster.

The discovery of this fine spider in Ireland is due to Mr. J. J.

"Wolfe, who sent me during the summer of 1895 an adult female and
a young individual from Skibbereen, county of Cork, It is a very
rare species in Great Britain, having been found only at one or two
places in the south of England (Winchester, Bristol). Abroad it is

a characteristically Mediterranean form, extending to Greece, the

Canaries, and Azores. It is a rare species in northern Europe, being
occasionally found in houses in Sweden and Finland.

Enoplognatha thoracia (Hahn).

Neriene albiimnctaia, Cb. (Spid, Dorset).

Ulster, Connaught, Munster, Leinster,

This spider appears to have a wide range on the Irish coast.
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Though I have received it from only six localities, these are widely

separated : Portrush, county of Antrim ; Roundstone, county of

Galway ; Cloonee Lough, county of Kerry ; Skibhereen, county of

Cork ; North Bull, county of Dublin ; and Drogheda, county of Louth.

Adult in April and May ; also in July and August. It seems to be a

scarce spider in Great Britain, but has occurred in Dorset and at Oban
in Scotland. Abroad it is found in France, Germany (Hamburg),

Austria, and Hungary. The genus is characteristic of the Mediter-

ranean region, several, species extending their range to the Atlantic

islands, and others being found in the tropics.

Pedanostethus lividus (Bl,).

Neriene livida, Bl. (Spid. G. B. I.).

Ulster, Connaught, Munster, Leinster.

This is a common species, apparently spread over the whole country,

and ascending the mountains to over 3000 feet. Counties of Antrim,

Derry, and Donegal, to Glandore, county of Cork, and Glencar and

Derrynane, county of Keriy; Dublin to Achill Island, county of Mayo;

and Leenane, county of Galway. Adults have been found in all

months from March till JS'ovember. It is universally distributed in

Great Britain (Dorset, Orkneys) ; and, according to Simon, is spread

over the whole of Europe, occurring also in Siberia and in North

America.

TJieonoe mhiutissima (Cb.).

Walclcenaera minutissima, Cb. (Spid, Dorset).

? Theonoe filiola, Simon (Arach. France).

? Coressa minutissima^ Simon (Hist. Nat. Araignees).

Onesinda minutissima, Cb. (1895).

Ulster, Connaught.

This tiny spider is possibly widely distributed in Ireland, but I

have as yet only seen two females—one taken at Aa^dara, county of

Donegal, by Rev. W. F. Johnson, in July, 1889, and shown at the

Dublin Microscopical Club (1896) ; the other on Leenane Mountain,

county of Galway, by Mr. J. N. Halbert, in April, 1897, when
collecting for the B. I. A. Flora and Fauna Committee.

There can, I think, be no doubt that the genus Onesinda, which

Mr. Cambridge established a few years ago for the reception of this

minute spider, is identical with Theonoe of Simon—the convex

sternum, the high clypeus, the strongly inclined maxillas, and the

globular abdomen being characteristic of both descriptions. In all

probability the present species is identical with Simon's T. filiola,
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wliich seems to agree witli it exactly in the elongate tarsi, and tlie

position of the hind row of eyes. In the description of the eyes of

the front row there is a discrepancy; according to Mr. Cambridge

the front centrals of 0. minutissima are a diarneter apart, while

M. Simon states that in T.filiola they are but a radius apart. But this

is often a variable character, and the two descriptions are taken from

different sexes. It is, I think, doubtful whether the spider on which
M. Simon founded his genus Coressa is really Walchenaera ?mnutissima,

€b., since he places it in his group MrigonecB, characterised by parallel

maxillae without terminal claw to the palp. Mr. Cambridge's species,

with strongly inclined maxillae and clawed palps, is undoubtedly a

theridiine, nearly related to Fliolcomma. As the species has been found

at Balmoral, Scotland, and Portland, Dorset, it has probably a wide

range in Great Britain. T. filiola, Simon, is recorded from the depart-

ments of Ain and Aube in eastern France.

Fholcomma gillum (Westr.).

Ulster, Connaught.

This species is recorded by Mr. Workman (1880) from Colin Glen,

county of Antrim. A female was found on Leenane Mountain, county

of Galway, in April, 1897, by Mr. J. 1^. Halbert. It has a wide

range in Great Britain (Dorset, Isle of Man, Oban, Inverness-shire),

and also on the Continent where it extends from Sweden and Eussia

to Algeria.

Ceratinella hreve (Wid.).

Walchenaera depressa, Bl. (Spid. G. B. I.).

W. Irevis, Cb. (Spid. Dorset).

Ulster, Leinster.

This spider has occurred in counties of Donegal (Ardara), Mona-
ghan (Smithborough), Armagh (Loughgilly), and Dublin (Lucan).

Adults have been found in June, July, and September. In Great

Britain it ranges from Dorset northward at least to Oban and the

Grampians, while on the Continent it inhabits Sweden, France,

Germany, Hungary, and Croatia.

Ceratinella scabrosa (Cb.).

Walchenaera scalrosa, Cb. (Spid. Dorset).

Leinster.

A pair of this species were collected at Terenure, county of Dublin,

in February, 1894, by Mr. J. IS". Halbert. It is a rare spider in

England (Dorset, Hertfordshire, Cumberland). Abroad it seems to

have been recognised only in France and Hungary (north and west).

B.I.A. PKOC, SEK. III., VOL. V. M
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Zopliocarenum nemorale (BL).

Walckenmra nemoralis, J31. (Spid. G. B. I.).

Ulster, ConnaTiglit, Leinster.

TMs species has occurred in county of Donegal (Ardara, Bath-

mullan), county of Aimagli (Armagh, Loughgilly, Poyntzpass), county

of Dublin (Xorth Bull), and county of Galway (Clonbroek). Adults

have been found both in January and June. This spider has been

found in Great Britain at Yarious localities from Dorset to Perthshire.

It occurs also in Prance and in eastern Hungary.

Lop1iocare7mm Mengei, Simon.

Ulster.

An adult male and t^ro females of this very remarkable spider

"W^ere sent me from Armagh, and another female from Smithborough,

county of llonaghan, in 1895, by the Eev. W. P. Johnson. This

species described from the north of Prance, has only recently been

recognised as a British species by Mr. P. Cambridge {Ann. Mag. JSf. S.,

(6) Tol. X., 1892), -^ho found it in an island on Elterwater in the Cum-

brian Lake district. On the Continent it seems only to have been

observed in Prance.

Cne]}haIocotes curhis, Simon.

Connaught.

A pair of this rare species was taken on the north-eastern shore

of Achill Island, county Mayo, in April, 1898, by Mr. J. IS". Halbert.

It Tvas first recognised as a British species by Mr. Evans and myself

from specimens taken on the shores of the Perth, near Edinburgh, and

it has since occurred on the west coast of Scotland (Arran). On the

Continent, it seems confined to the shores of the Mediterranean

(Marseilles, Alexandria), and there can be no doubt that it is a member
of the old south-western fauna, which, like Mesites Tardyi among
the beetles for example, ranges north into Scotland. Its Irish station

marks the path of its northern migration along the old continental

coast-line.

Arceonctis hwiilis (Bl.).

WaJclcenaera humilis, Bh (Spid. G. B. I.).

Leinster.

A male of this species was sent me fi'om Drogheda in June, 1892,

by Miss S. Smith, and a pair were found at Tallaght, county of Dublin,

in June, 1895, by Mr. J. J^. Halbert. There is a male in the Templeton

collection without locality. A. humilis ranges in Great Britain from

Dorset to N. "Wales and Edinburgh, and on the Continent from

Sweden to Hungary, Italy, and Algeria.
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Tiso vagans, El.

Neriene vagans, El. (Spiel. G. B. I.).

IT. longiynana, Cb. (Spiel. Dorset).

Ulster; Connauglit, Munster, Leinster.

This spicier has occurred at Londonderry ; Portrush, county of

Antrim ; Craigdarragh, county of DoTvn ; Poyntzpass, county of

Armagh ; Achill Island, county of Mayo ; Kenmare, county of Kerry

;

and Tallaght, county of Dublin. Adults have been found in April and

May, and also in July and September. It is a widespread species in

Great Britain (Dorset, Inverness) ; and on the Continent it is found

in Sweden, Denmark, Germany, and France, extending into Corsica,

and ranging high into the Alps. It seems very rare in Hungary.

Savignia frontata, Bl.

Walchnaera frontata, Bl. (Spid. G. B. I.).

Ulster, Munster, Leinster.

This remarkable little spider is probably "widespread in Ireland,

though as yet I have records for only four counties—Londonderry,

Armagh (Armagh, Poyntzpass, and Loughgilly), Dublin (Dublin,

Chapelizod, Poii;mamock, Santry, Terenure), and Kerry (Killarney).

The first Irish specimen recognised occurred in my room at the Dublin

Museum! Adults are numerous from October till February; single

males have occurred in May and June. S, frontata seems generally

distributed in Great Britain (Dorset, IS". "Wales, Oban, Aberdeen).

On the Continent it occurs in Sweden and Germany, but has not been

found in Prance, nor does it seem to extend eastwards to Austria or

Hungary.

Dvplooephalus permixtus (Cb.).

WalcTcenaera permixta, Cb. (Spid. Dorset).

Ulster.

Mr. "Workman records this species (1880) from Portavoe, county

of Down ; it has been sent to me from Armagh and Londonderry.

Adults occur in May. B. 2)ermixtus has a wide range in Great Britain

(Dorset, Cumberland, Edinburgh, Aberdeen). On the Continent it has

occurred in northern Prance and in Bavaria.

Biplocephahis speciosus (Cb.).

Plasiocrcerus speciosus, Cb. (1895).

Ulster, Connaught, Leinster.

This seems a widespread species in Ireland. It has occurred at

M 2
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LougligiUy and Poyntzpass, Co. Armagli; Smitliborough, county of

Monaghan ; Mote Park, county of Eoscommon ; and Terenure, county

of Dublin. Adults iiaye been found in February, June, and October.

Tbe species has been recently described by ITr. Cambridge (1895), from

Dorset, and seems as yet unknown elsewhere in Great Britain or on

tbe Continent, I regret that, by error, I have recorded this spider

(1898, ii.) as Troxochrus Memalis, BL, a species to which it bears

considerable resemblance.

Biplocephalus latifrons (Cb.).

WalcTcenaera latifrons, Cb. (Spid. Dorset).

Munster, Leinster.

An adult male of this rare species was taken at Borris, county of

Carlow, m March, 1894, by Dr. Scharff, who also secured a female

at a height of 1500 feet on the M'Gillicuddy's Reeks, county of

Kerry, in September, 1898 ; on both occasions when collecting for

the R. I. A. Flora and Fauna Committee. In Great Britain it is

recorded from Dorset, Cumberland, K"orthumberland, Edinburgh, and

Glasgow. On the Contiaent it iuhabits Denmark, Germany, France,

Austria, and Hungary,

Biplocephalus fuscipes (BL).

WalcTcenaera fuscipes, BL (Spid. G. B. I.).

Plcesiocrarus fuscipes, Simon (Arachn. France).

Ulster, Connaught, Munster, Leiaster,

This is not a common species but it appears to be generally distri-

buted. It has been found at Londonderry ; Kenbane, county of Antrim,

Smithborough, county of Monaghan ; Clonbrock, county of Galway,

Borris, county of Carlow ; and Killarney . Adults are found in March,

and from September till ISTovember. D. fuscipes is generally distri-

buted in Great Britain ; but on the Continent, it seems known only in

northern and central France.

Tapinocyla subcequalis ("Westr.).

JValchenaera subceqicalis, Cb. (Spid, Dorset).

Leinster.

A siagle male of this very rare species was taken at Terenure,

county of Dublin, by Mr. J. jS", Halbert in February, 1894. It has

been recorded from Sweden and England (Hampshire), and I know of

no other localities for it.
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^ntelecara erythropus ("Westr.).

WdcTcenaeraerythropus,
j ^^^ ^g .^^^ ^^^^^^^^

Nertene %mproba^ )

Ulster.

Mr, "Workman records this species (1880) from the counties ofAntrim

(Belfast, Islandmagee), and Down (Kircnbbin). The Belfast specimens,

described under the name of Neriene improla, are now known to be E.

erytJiro^us not fully developed. I have received a single male from

Smithborough, county of Monaghan (Eev. "W. P. Johnson). This is

a scarce species in Great Britain, but has a wide range (Dorset,

Edinburgh, Inverness-shire.) Abroad it inhabits Iceland, Sweden,

Denmark, northern Prance, Germany, northern and eastern Hungary.

Entelecara ThorelUi ("Westr.).

Walchencera fastigata, Bl. (Spid. G. B. I.).

W. TJiorellii, Cb. (Spid. Dorset).

Leinster.

An adult pair of this species were taken at Portmarnock, county of

Dublin, in May, 1895, by Mr. J. N. Halbert. It is a very rare spider

;

the only localities known to me are Southport in Lancashire, Sweden,

France (near Paris), and Bavaria (Nuremberg).

Entelecara trifrons (Cb.).

Walchenaera trifrons, Cb. (Spid. Dorset).

"Ulster, Leinster.

This rare spider has occurred at Armagh, and Poyntzpass, county

of Armagh, Laytown, county of Meath, and TaUaght, county of

Dublin. Adults of both sexes are found from April until June. It is

scarce and local in Great Britain (Dorset, Norfolk, JSTorthumberland),

while abroad, it has been recorded from northern France, and from

Kamtschatka, whence we may infer that, though scarce, it has an

extremely wide range.

Styloctetor Iroccha (L. Koch).
Ulster.

A single adult male from the summit of Slieve Donard, Mourne

Mountains, county of Down (R. Welch, October, 1897), is the only

example of the spider ever taken in the British Islands. On the

Continent it is a very rare alpine species (Tyrol, Great St. Bernard). I

have elsewhere (1898 i.) described in detail the remarkable stridulating

organ which I discovered in this specimen. The coxa of the fourth

leg is drawn out inwardly into a sharp point (fig. 4) and scrapes across a
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set of ridges and furrows on the Inng cover (see fig. 1). I figure the

main structural details of this interesting species, which, it will be

seen, agree closely with M. Simon's figures and descriptions of S. hroccha.

(Arachn. France, tome v.)

Fig. 1.

—

Styloctetor broccha, male, side view, shovring cephalothorax, palp,

and stridulating ridges on lung-look cover.

Fig. 2.—Tibia of palp from above.

Fig. 3.—Eyes, front view.

Fig. 4.—Left coxa and troclianter of fourth pair, seen from beneath.

Dicymhium nigrum (Bl,).

Neriene nigra, Bl. (Spid. G. E. I.).

Ulster, Leinster.

This spider has been found at Smithborough, county of Monaghan,

Loughgilly, county of Armagh, and Blessington, county of "Wicklow.

Adults of both sexes in October. It is widely distributed in Grreat

Britain (Dorset, Aberdeen), and occurs in Sweden, Belgium, France,

Grennany, and Austria; in Hungary, it is rare and confined to the

north.

Dicymbium tiliale (BL).

Nereine tilialis, Bl. (Spid. G. B. I.).

Ulster.

Adults of both sexes of this rare spider were found at Ardara,
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county of Donegal, in May, 1893, by the Eev. W. F. Johnson. In

Oreat Britain it has occurred only in Northumberland (Cheviots),

Cumberland, and ITorth Wales. On the Continent it inhabits Sweden,

northern and central France, Prussia, Bavaria, and eastern Hungary.

TPalckenaera acuminata (Bl.).

Ulster, Munster, Leinster.

This wonderful species, though scarce, is widely distributed in

Ireland. It has occurred in the counties of Derry (Londonderry),

Donegal (Ardara), Fermanagh (Belleisle), Armagh (Armagh, Lough-

gilly, Poyntzpass), Cork (Glengariff), and Dublin (Tallaght, Howth).

Adults of both sexes have been found in April and May ; females also

in September, October, and January. In Great Britain this spider

is generally distributed (Dorset, Oban, Inverness), becoming more

common in the north. On the Continent it inhabits Sweden, Belgium,

F'rance (south to the Pyrenees), Germany, and northern Hungary.

Walchenaera nudipalpis (Westr.).

Ulster, Connaught, Munster.

This rare spider has recurred at two localities in the county of

Armagh (Armagh, Loughgilly) ; at Mote Park, county of Eoscommon
;

and at a height of 3000 feet on the M'Gillicuddy Eeeks, county of

Kerry. Both sexes were adult in January, and females in June and

September. In Great Britain, W. nudipalpis has been found in Dorset,

Cambridge, Berwick, Paisley, and Edinburgh. On the Continent it

appears to be a northern species, inhabiting Sweden, Denmark, Prussia,

Poland, northern Hungary, and the Tyrol. In France it is very rare,

.and found only in the north.

Wideria antica (Wid.).

Walckenaera antica, Bl. (Spid. G. B. I.).

Ulster.

As yet this spider has occurred only in the county of Armagh.
The Rev. "W. F. Johnson sent me a male from Newtown-Hamilton ill

March, 1892, and a female from Poyntzpass in 1897. The species is

widespread in Great Britain (Dorset, North Wales, Edinburgh, Paisley,

Aberdeen), and on the Continent, Sweden, Denmark, Germany,
J'rance, Austria, Hungary (north and east), and northern Italy.

Cornicularia vigilax (Bl.).

Neriene vigilax, Bl. (Spid. G. B. I.).

Connaught.

A pair of this species, taken at Clonbrock, county of Galway, by
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Mr. J. N, Halbert, in June, 1896, are the only examples yet found

in Ireland. It is a very rare species in Great Britain (Dorset, North

"Wales), as also on the Continent, where it has been found in northern

and eastern France, Switzerland (where it inhabits high mountain

pastures), Germany, Austria, Tyrol, Bohemia, and northern Hungary.

It also occurs in North America.

Cornicularia unicornis (Cb.).

Walchenaera, unicornis, Bl. (Spid. G. B. I.).

Leinster.

Two females of this rare species were taken at Portmarnock,

county of Dublin, in June, 1895, by Mr. J. N. Halbert. Widely
distributed in England (Dorset—Northumberland), it has occurred

abroad in Trance, Sweden, Germany, and Austria.

Cornicularia cuspiclata, Bl.

WalcJcenaera cuspidata, Bl. (Spid. G. B. I.).

Munster.

An adult male, which I took at Killarney in Novembei', 1893,

when collecting for the Eoyal Irish Academy Flora and Fauna Com-

mittee, is the only Irish example of this spider which I have yet

seen. It is a rare species in Great Britain (Dorset, North "Wales,

Edinburgh). On the Continent it is found in Denmark, northern and

eastern France, Belgium, Germany, Switzerland, and northern-

Hungary ; it is also found in Kamtschatka.

Typhoclirestus dorsuosus (Cb.).

T. diyitatus, Carpenter and Evans (1894).

Leinster.

A male and female of this very rare spider were taken at Laytown,.

on the coast of the county of Meath, in September, 1897, by Mr. J. N.

Halbert. Its discovery as a British species was made only four years

ago, when Mr. Evans and I recorded specimens from the shores of

the Forth, near Edinburgh, under the name of T. digitatus. Mr.

Cambridge has since pointed out to us that our specimens are really.

referable to the closely allied T. dorsuosus, also described by him.

On the Continent this spider has occurred only in southern France

and in Holland.

Neriene rulens, Bl.

Gonatium rulens, Simon (Arachn. France).

Ulster, Connaught, Leinster.

This spider is widespread and common, at least in northern and-
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eastern Ireland. Localities range from the county of Antrim to the

summit of Slievemore, Achill Island, county of llayo; Clonbrock^

county of Galway ; Tullamore, King's County ; and Perns, county of

Wexford. It occurs at numerous places in the counties of Armagh
and Dublin. Adult females are to he found throughout the year

;

males in May and September. iV. miens is a widespread and common
species in Great Britain (Dorset, Orkneys), and occurs in North

America, as "well as in most parts of Europe. It seems, ho-werer, to

die out towards the east, as in Hungary it is only recorded from a

single northern locality.

Neriene rubella^ El.

N. isahelUna, Cb. (Spid. Dorset).

Gonatium rubelhim, Simon (Arachn. France).

Ulster, Connaught, Leinster.

This species is locally abundant, though less common than the

preceding. It has occurred in the counties of Derry, Antrim, Down,
Galway (Clonbrock, Loughrea), and TTicklow. Adults only in August,

September, and October. In Great Britain it does not seem to extend

as far north as N. ruhens, not having been traced beyond Edinburgh.

On the Continent it is found in Sweden, Denmark, Germany, eastern

France, Italy, Austria, and northern and eastern Hungary.

Bicyphus hituherculatm (Wid.).

Neriene hitiiberculata, Bl. (Spid. G. B.I.).

"Ulster, Connaught, llunster, Leinster.

In the northern half of Ireland, at least, this spider is generally

distributed and common. Mr. Workman records it from Belfast, and

I have seen specimens from the counties of Armagh, Monaghan, Eos-

common, Sligo, Galway (as far as Eoundstone), Limerick, Carlow,

Dublin, and Meath. Males are adult in April and May, females from

January to July ; immature specimens occur in September and

October. The species is widespread in Great Britain (Dorset, Inver-

ness) ; on the Continent it inhabits Sweden, Denmark, Germany,

France (north of the Garonne), and Hungary (northern and eastern).

Dicyphus conmtus (BL).

Neriene cornuta, Bl. (Spid. G. B. I.).

Connaught, Munster, Leinster.

This species has occurred at Mote Park, county of Eoscommon,

at Limerick, and at several jjlaces in the county of Dublin (Santry,
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Portmarnock, Tallaght). Adults of botli sexes are to be found in May
and June. I), cornutus ranges from Dorset to ]N"orth "Wales and

Northumberland. Abroad it inbabits Sweden, Denmark, Germany,
Poland, Austria, Hungary, and north-eastern France.

Bismodicus lifrons (BL).

WaleTcenaera lifrons, Bl. (Spid. Gr. B. I.).

Ulster, Connaught, Munster.

The only known Irish localities for this spider are Islandmagee

and Colin Glen, county of Antrim ; Armagh ; Clonbrock, county of

Galway ; and Kenmare, county of Kerry. Adults from May till July.

The species is scarce, though widespread in Great Britain (Dorset,

Inverness), probably commoner in Scotland than in England. On
the Continent it seems a northern form, occurring in Sweden, Ger-

many, northern France, and northern Hungary.

Stylothorax fuscus (fil.)}

JSferiene fusca, Bl. (Spid. G.B. I.).

N.fusca, ) ^^ ,c -, T. ^ X

T^r 4- r- +N Cb. (Spid. Dorset.)
Jy. agresUs (m part), ) ^

^

Ulster, Connanght.

This species is recorded from Ireland, by Mr. Cambridge, as

JV. agrestis {I.e. p. 115), under which name it appears in Mr. Work-
man's list. I have seen specimens from Arvagh, county of Cavan;

Loughgilly, county of Armagh ; and Achill Island, county of Mayo.

Adult male in April, females in December and January. ;S^. fuscus is

a widely-distributed spider in Great Britain (Dorset, Oban) and on

the Continent (Sweden, Eussia, Hungary, Germany, Italy, France).

Stylofhorax retusus (WestTc.).

Neriene rettisa, Cb. (Spid. Dorset).

Ulster, Connaught, Leinster.

Mr. Cambridge records this spider as Irish without definite locality.

I have seen specimens from Armagh, Achill Island, county of Mayo,

JS"orth Bull and Templeogue, county of Dublin. Adults occur both

in spring and autumn. Widely distributed in Great Britain (Dorset,

Inverness) though scarce, this species has an immense range abroad

—

jSTovaya Zemla and Siberia to l!^orth Africa.

1 Mr. Cambridge has shown that the use of Neriene, Bl. (of which iV. ruhens

is the type) for this genus by Kulczynsld and Simon cannot be followed. It seems

that Stylothorax (Bertkau, 1883), of which Neriene apicata, Bl. is the type, is the

correct generic name.
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Gongylidium rufipes (Sund.).

ITeriene munda, Bl. (Spid. Gr. B. I.).

N. rufipes, Cb. (Spid. Dorset).

Ulster (?), Munster, Leinster.

Adults of both sexes have been taken at Limerick and in the

county of Dublin (Santry, Portmarnock) in May and June, and

females in October. Mr. Workman's record (1880) from Portavoe,

-county of Down, must be regarded as doubtful, as the specimens

which stand under this name in his collection are referable to Dicy-

phus lituberculatus. G. rufipes (the only species of the genus as now
restricted) occurs throughout northern and central Europe (including

northern Italy), and is generally distributed in Great Britain.

Traehygnatha dentata (Wid.).

Neriene dentata^ Bl. (Spid. Gr. B. I.).

Ulster, Munster, Leinster.

E'ot a common species in Ireland. It has as yet been found only

at Armagh ; Lismore, county of Waterford ; Borris, county of Carlow

;

TuUamore, King's County ; and Bray, county of Wicklow. Adults

of both sexes in January, March, April, May ; females also in July.

This species is widespread in Great Britain (Dorset, Inverness),

though not common; it occurs throughout Europe, as well as in

North Africa and Syria.

Erigone promiscua (Cb.).

Neriene promiscua, Cb. (Spid. Dorset).

Ulster, Connaught, Munster.

Apparently a rare spider in Ireland. Mr. "Workman (1880) records

it from Islandmagee, county of Antrim. It has occurred also at Lough-

.gilly, county of Armagh, Boundstone, county of Galway (April, 1896),

and on the slopes of the M'Gillicuddy's Eeeks, county of Kerry (1500

feet). It is scarce though widespread in Great Britain (Sussex, Aber-

deen), and occurs on the Continent and western Erance.

Erigone atra (Bl.).

Weriene longipalpis^ Bl. (Spid. G. B. I.).

JSf. atra, Cb. (Spid. Dorset).

Ulster, Connaught, I^einster.

This species is widespread, and fairly common over the greater

part of Ireland. It has occurred in the counties of Down, Derry,

Donegal, Galway, "Wexford, Wicklow, and Dublin. Adults are to
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be found from April till October. It is generally distributed in Great

Britain, while on the Continent it inhabits northern and central

Europe, JS'oyaya Zemla, and Siberia, as well as the Azores.

Erigone dentipalpis (Wid.).

Neriene dentipal^ns, Cb. (Spid. Dorset).

Ulster, Connaught, Munster, Leinster.

This spider is probably generally distributed in Ireland. It has

occurred in the counties of Armagh, Antrim (Giant's Causeway),

Donegal (Ballintra), Galway (Eoundstone), Cork (Fermoy), Kerry

(Kenmare), and Dublin (N'orth Bull, Phoenix Park). Adults of both

sexes have been found from April till September. J^. dentipaVpis is

a widespread species in Great Britain (Dorset, Aberdeen), and occurs

throughout Europe, extending from the far north of IS'orway and

Finland to Syria, North Africa, and the Azores, and also inhabiting

Siberia and ]N"orth America.

trigone longipalpis (Sund.).

Neriene longipalpis, Cb. (Spid. Dorset).

Ulster, Connaught, Munster, Leinster.

Probably this species is generally distributed around the Irish

coasts. ]\Ir. "Workman (1880) recorded it from the county of Down
(Glastry), and I noticed specimens in his collection from Craigdarragh,

in the same county. It has been sent me from Londonderry ; county

of Mayo (Achill Island) ; Galway ; county of Kerry (Kenmare)

;

county of Cork (Crookhaven and Glandore) ; and county of Dublin

(Portmarnock and ITorth Bull). Adults occur from April till Septem-

ber. In Great Britain it is of general occurrence (Dorset, Aberdeen),

while it is found on all the coasts of northern and central Europe

(much rarer inland), extending to Spitzbergen. It is also recorded

from Yenice,

Maso Sundevallii (Westr.).

Neriene Sundevallii, Cb. (Spid. Dorset).

Maso Westringii, Simon (Arachn. France).

Ulster, Connaught, Munster.

This spider is recorded as Irish by Mr. Cambridge. I have

received it from Londonderry, county of Galway (Clonbrock, Oughter-

ard), and Limerick. Adult male in June ; females in June, July,

and September. M. Sundevallii has been taken in Great Britain (in

Dorset and at Edinburgh). On the Continent it inhabits Sweden,

Denmark, Germany, northern Erance, Austria, Hungary, and Poland^
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Micryjohantes innotabilis (Cb.).

Neriene innotabilis^ Cb. (Spiel. Dorset).

Leinster.

A rare species in Ireland ; an adult female which I collected at

Bray, county "Wicklow, in July, 1895, being the only specimen I

liave seen. It is a scarce species in Scotland, England, and Germany
;

and it does not seem to have been recognised in France or Hungary.

Micryphantes viaria (BL).

Neriene viaria, Bl. (Spid. G. B. I.).

Ulster, Munster, Leinster.

This species is widespread, but scarce in Ireland. It has been

found at Londonderry (Milne, 1895); Parknasilla, county Kerry;

Howth and Lucan, county Dublin ; and Ovoca, county "Wicklow.

Adults have occurred in April, June, September, and October. It is

a widely distributed species in Great Britain (Dorset, Aberdeen), and

on the Continent, occurring also in ISTorth America.

MicrypTiantes fmcipalpis, Koch.

Neriene gracilis, Bl. (Spid. G. B. I.).

N. fuscipalpis (in part), Cb. (Spid. Dorset).

Ulster, Leinster.

Mr. Workman (1880) records this species without locality. I

identified a male in his collection from Belvoir, county of Down, and
another male was taken on the !N"orth Bull, Dublin Bay, in September,

1898, by Mr. J. IN". Halbert. These are the only Irish examples I

have seen ; the apparent scarcity of the species here contrasts with its

abundance and wide distribution in Great Britain. It is found in

Germany, Austria, and Hungary, but does not seem to have been yet

recognised in Trance.

Micryphantes rurestris, Koch.

Nerieneflavipes, Bl. (Spid. G.B.I.).

Neriene fuscipalpis (in part), Cb. (Spid. Dorset).

Microneta fuscipalpis, Carpenter & Evans (1894).

Ulster.

Ai'magh, whence I received two males and a female in May,
1895, from the Rev. "W. E. Johnson," is the only Irish locality known
for this spider. It is probably widespread in Great Britain, having

been associated with the preceding species, to which it is closely allied.
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Certainly it occurs in the Edinburgh district. Abroad it ranges

throughout Europe, extending to Siberia, jSTorth Africa, and the
Azores.

Tmeticus licolor (BL).

Neriene licolor^ Bl. (Spid. G. B. I.).

Limjfliia licolor, Cb. (Spid. Dorset).

Ulster, Connaught, Munster, Leinster.

In the northern half of Ireland, at least, this spider is widely-

distributed and common. It has occurred in county of Antrim (Belfast,

Colin Glen, Islandmagee),' county of Donegal (Ardara—yar. concinnus,

Thor.), county of Armagh (Armagh—type and var. concinnus,'Lovi^-

gilly), county of Fermanagh (Enniskillen, Belleisle), county of Mayo
(summit of Slievemore, Achill—var. concinmis) , county of Kerry (3000

feet up on the M'Gillicuddy's Eeeks—yar. eoncinnus), county of Meath
(Laytown), and county of Dublin. The species is adult in Ireland from

September till April. It is commoner in the north of Great Britain

than in the south, though it is generally distributed in France
ranging into Corsica, occurring also in Sweden, Germany, Austria,

and Hungary. But in the latter country it seems rare and confined

to the north.

Tmeticus inudens (Cb.).

ZinypMa prudens, Cb. (Spid. Dorset).

Ulster, Connaught, Munster,

An adult female taken on the summit of Slieve Donard (2790 feet),

Mourne mountains, county of Down, by Mr. E. "Welch in October,

1897, another adult female found on the summit of Slievemore, Achill

island, county Mayo, in April, 1898, and a male found at a height of

3000 feet on the M'Gillicuddy's Reeks, county of Kerry, in September,

1898, are the only Irish examples of this spider yet discovered. The
species seems recorded only from the Grampians, the Pentlands, the

Cheviots, Dorsetshire, and the Department of Bouches-de-Ehone in

the south of Prance.

Tmeticus sylvaticus (BL).

Neriene syhatica, Bl. (Spid. G. B. I.).

Connaught.

An adult female taken on Leenane mountain, county of Galway, in

April, 1897, by Mr. J. jST. Halbert, is the only known Irish specimen

of this spider. It occui's in Dorset, I^orth Wales, North England,

and Scotland ; while on the Continent it has a wide range (Sweden,

France, Germany, Austria, Hungary).
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Tmeticus expertus (Cb.).

Linypliia experta, Cb. (Spiel. Dorset).

Ulster.

An adult male taken at Loughgilly, county of Armagh, in January,

1892, by the Eev. W. P. Johnson, is the only Irish example of this

rare spicier which I have seen. In Great Britain it has occurred in

Dorset, Cumberland, ^Northumberland, and Fife. On the Continent

it is known to inhabit north-eastern France and Hungary.

Tmeticus ahnormis (BL).

Neriene ahnormis, Bl. (Spid. G. B. I.).

Linyphia ahnormis,
) ^^ re .-, -r^

T T , [Cb. (opid, Dorset).
L. linguata, J

Ulster, Connaught, Munster.

A rare spider in Ireland. I have received it from Londonderry

where Mr. J. IS". Milne (1895) has collected specimens on several

occasions, while it has occurred at Leenane, county of Galway, on

the summit of Slievemore (2200 feet), Achill island, county of Mayo,

and of the M'Gillicuddy's Eeeks (3400 feet), county of Kerry.

Males have been obtained in May and July ; females in April, May,
and September. This is a rare species in Great Britain, though it has

a wide range (Dorset, Lancashire, Cumberland, Edinburgh, Glasgow,

Inverness). Abroad it seems only to have been noticed near Ham-
burg, and in Prance and Spain, whence we may conclude that it is

a south-western species.

Tmeticus rufus (Wid.).

Neriene ruhrij^es, Bl. (Spid. G, B. L).

Neriene rufa, Cb. (Spid. Dorset).

Ulster.

The only Irish specimen of this spider which I have seen was
collected at JSTewtown-Hamilton, county of Armagh, in May, 1893, by
the Eev. "W. F. Johnson. It is a rare species in Great Britain, though

widely distributed (Dorset, INorth "Wales, Cumberland, Edinburgh,

Inverness). On the Continent it is known to occur in JJ^Torway

(70° 1^. lat.), Sweden, Germany, Hungary (where it is rare and
confined to the north and east), France (where it also has a north-

eastern distribution), and Belgium.
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Tmeticus Suthwaitii (Cb.).

Neriene MutJiivaitii, Bl, (Spiel. Gr. B. I.).

Ulster, Connauglit, Hunster, Leinster.

Mr, "Workman records this spider from Glastry, county of Down
(1883). I have received it in some numbers from Londonderry, also

from county of Donegal (Ardara and Bundoran), county of Armagh
(Loughgilly), county of Down (Mourne Mountains, 1100 feet), county

of Eoscommon (ilount Talbot), county of Kerry (summit of the Eeeks,

over 3000 feet), and comity of "Wicklo-w (Vale of Ovoca, Glemalure,

and summit of Douce mountain, 2500 feet). Adults have been found

in all months from April till October. It is a scarce spider in Great

Britain, recorded from Devon (Dartmoor), Derbyshire, Cumberland,

Xinross, Fife, and Inverness ; and on the Continent, where it has

been found in Sweden, Bavaria, and northern Hungary.

Hilaira uncata (Cb.).

Neriene uncata, Cb. (Spid. Dorset).

"Clster.

A single female of this species was sent in from Armagh by Eev.

'W. P. Johnson in 1896. It is very rare though widespread in Great

Britain (Dorset, ^Northumberland, Edinburgh, Aberdeen), and has

occurred in central France (Dept, Cantal).

Silaira rejn'ola (Cb.).

Neriene reprola, Cb. (Spid. Dorset).

Tmeticus reiorobus, Carpenter & Evans (1894).

Leinster.

A female of this species has been recently taken (June, 1898) on

the shores of Dublin Bay (^"orth Bull) by Mr. J. N. Halbert. It is

an exceedingly rare spider, as yet unrecognised outside Great Britain,

where it has only occui'red in two localities—Weymouth and Edin-

burgh—haunting the coast at bigh water mark.

Porrhomma pygmaa (BL).

Neriene pygmcea, Bl. (Spid. Dorset).

Ulster, Connaught, Munster.

This sx^ider has been found in numbers at various localities : Lon-

donderry ; county of Armagh (Armagh, Loughgilly, and Poyntzpass)

;

county of Mayo (Achill Island) ; and county of Kerry (3000 feet up
on M'Gillicuddy's Eeeks). Adults of both sexes have been found in
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October, January, April, and May. It seems generally distributed,

though scarce in Great Britain, as far north as Edinburgh at least.

On the Continent it is generally distributed in France (including

Corsica), Germany, Austria, and Hungary ; but apparently is not

found in Sweden. It is recorded from Kamtschatka.

Porrliomma micropMhalma (Cb.).

LinypMa micropMhalma, \

L. incerta, > Cb. (Spid. Dorset).

L. decens, )

Porrhomma Meadii, F. Cb.

Ulster.

Females of this spider were obtained, and recorded (1896) by Mr.

Jameson, from the caves of Coolarkin and Marble Arch, near Ennis-

killen, county of Fermanagh, when collecting for the R. I, A. Flora

and Fauna Committee in July, 1895. It has been found on the Pent-

land hills, Scotland ; in coal-pits in. Durham, in Hertfordshire, and

Dorset ; in northern France, and northern Hungary. It is therefore

not a typical cave-species like the next.

Porrhomma myops ^ Simon.

Munster.

This spider inhabits the Mitchelstown Cave in county of Tipperary.

The eyes are in all cases more or less degenerate. When visiting the

cave in July, 1894, I discovered a male and female, which I described

and figured (1895 i.). In the succeeding year, also in July, Mr. Jame-

son obtained a number of specimens of both sexes (1896) ; and Mr.

G. E. Mason, of London, also took several examples of the spider,

which appears not to be uncommon in its underground locality. A
single female of P. myops has been taken in Dorset by Mr. Cambridge,

and it inhabits the Cave of Espezel, Department of Aude, in southern

France. I am disposed to regard Linyphia incerta, Emerton, from

the Bat Cave of Kentucky, as identical with the present species, but

M. Simon considers that spider to belong to the genus Taranucnus.

[_Porrho7mna egeria^ Simon, is recorded from Ireland by Eev. 0. P.

Cambridge (1895) in error, the specimen which he received from me
for examination being Scotch,]

Bathyphantes parvulus ("Wcstr.).

Linyphia parvula, Cb. (Spid. Dorset).

Ulster.

Mr. Workman (1880) records this species from Islandmagee, county

R.I.A. PEOC, SER. nr., VOL. V. N
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of Antrim. I have not seen an Irish specimen. It is a scarce spider

in England (Dorset, Lancashire) and Prance (where it is confined to

the north), but common in Sweden and Prussia, and recorded from

northern Italy.

Bathyphantes gracilis {^l.).

LinypUa gracilis^
| ^^ ^g^.^^ ^ ^ ^

L. circumspecta, )

Ulster, Connaught, Leinster.

This species has been found in counties of Donegal (Coolmore),

Armagh, Mayo (Achill Island), Dublin (Portmarnock, Rathfarnham),

and Wicklow (Enniskerry, Greystones). Adults occur from September

till April ; the single male from Coolmore was found in July. B. gra-

cilis ranges fi'om the south of England, at least, as far north as Oban
and Aberdeen in Scotland. Abroad it seems a decidedly southern

form ; unknown in Scandinavia, it inhabits Prance, Spain, Switzer-

land, Italy, and Austro-Hungary.

Bathyphantes dorsalis (Wid.).

Linyphia ClaytonicB, Bl. (Spid. G. B. I.).

L. dorsalis, Cb. (Spid. Dorset).

Ulster, Connaught, Munster, Leinster.

This spider is recorded from near Belfast by Mr. Workman (1880).

I have seen specimens from county of Galway (Clonbrock), county of

Roscommon (Athlone, Mote Park), county of Kerry (Clonee Lough),

county of Kildare (Maynooth), and county of Dublin (Terenure).

Adults occur from May till August in Ireland. It is generally dis-

tributed in Great Britain (Dorset, Perthshire), and occurs in Sweden,

Germany, Austria, Hungary, Belgium, and north-eastern Prance.

Bathyphantes pullatus (Cb.).

Linyphia pullata, Cb. (Spid. Dorset).

Ulster, Leinster.

The only localities whence I have received this spider are

Armagh ; Braganstown, county of Louth ; Santry and Tallaght, county

of Dublia. Males are adult in May, females thence until July. The
species is recorded from Cumberland, Dorset, north-eastern Prance,

aud northern Hungary. As it is exceedingly rare in the last-named

country, it may be regarded as a western species.
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Bathypliantes nigrinus ("Westr.).

Linyphia pidla, Bl. (Spid. G. B. I.).

Z. nigrma, Cb. (Spid. Dorset).

Ulster, Leinster.

This species is recorded by Mr. "Workman (1880) frora Belfast. I

Tiave received specimens from Londonderry, Cavan, Armagh, county

of Louth (Gormanstown), county of Dublin (Santry and Lucan), and

county of Wicklow (Enniskerry). Adults have been found from Sep-

tember till April. B. nigrinus has a wide range in Great Britain

(Dorset, Aberdeen). Abroad it is recorded from STveden, Belgium,

north-eastern France, Prussia, Austria, and Hungary ; but it appears

to be scarcer on the Continent than in our islands. It inhabits also

North America.

Bathyphantes concolor (Wid.).

Theridion filipes, Bl. (Spid. G. B. I.).

Limjphia concolor, Cb. (Spid. Dorset).

Ulster, Connaught, ILunster, Leinster.

This is a widely-distributed spider in. Ireland (probably spread

over the whole country) but not abundant. It has occurred in coun-

ties of Antrim (BaUycastle, Murlough, Islandmagee), Armagh, Mayo
(Achill Island), Kerry (Dingle), and Wicklow (Arklow, Greystones).

Adults have been found in April and May. The species is generally

distributed in Great Britain, and, according to Simon, is spread over

the greater part of Europe, occuiTing also in North America.

JBathyphantes variegatus (BL).

Neriene variegata, Bl. (Spid. G. B. L).

Linyphia variegata, Cb. (Spid. Dorset).

Ulster, Connaught, Munster, Leinster.

This is a scarce spider in Ireland, though probably widespread.

The only localities known to me are Colin Glen, county of Antrim,

where Mr. Workman took an adult pair in November, 1889 ; Leenane,

county of Galway, where Mr. Halbert took an adult male in April,

1897, when collecting for the R. I. A. Elora and Fauna Committee

;

M'Gillicuddy's Eeeks, county of Kerry (2000 feet up), where I

recently (September, 1898) found an immature female when collecting

for the same Committee ; and Howth and the North Bull, county of

Dublin, where immature males were found in April, and adult females

in May, 1894. B. variegatus has a wide range in Great Britain (Dorset,

Sutherlandshire). On the Continent it seems to be a north-western

form, as it occurs in Finland, Swedeu, France, and northern Hungary.
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Lephthjphantes ericcBus (Bl.).

Linyphia ericcea Bl. (Spid. Gr. B. I.).

Connauglit.

A single adult female, taken at Keene Bay, Achill, county of Mayo^
in April, 1898, by Mr. J. IS". Halbert, is the only Irish specimen of

this spider which I have seen. It is a common species in Scotland and

northern England, but very rare in the south. It does not seem to

have yet been recognised on the Continent.

LepMhyphantes flavipes (Bl.).

Linyphia flavipes, Bl. (Spid. Gr. B. I.).

Lephthyphantes Senricm^ Chyz. and Kulcz. (Aran. Hnngar.).

Connanght, Leinster.

An adult male which I took at Grlendalough, county of Wicklow,

in August, 1893, and two adult males at Clonbrock, county of Gralway,

in September, 1897, are the only Irish examples of this spider as yet

known. Mr. Cambridge (who has kindly verified my determination of

these specimens) believes the species to be generally distributed in

Grreat Britain, as it also seems to be on the Continent, since it occurs in

Sweden, near Hamburg, in Austria, and throughout Hungary.

Lephthyphantes tenuis (Bl.).

Linypliia tenuis, Bl. (Spid. Gr. B. I.).

L. tenelricola, Cb. (Spid. Dorset).

Leptyphantes tenelricola, Simon (Arachn. France).

Ulster, Connaught, Munster, Leinster.

This species is very common and probably universally distributed

in Ireland. I have seen specimens from many localities ranging

between counties of Derry and Antrim, to Crookhaven, at the extreme

south-west of county of Cork ; from Dalkey Island, off county of

Dublin, to Achill Island, county of Mayo, and Eoundstone, county of

Galway. It ascends the hills to a height of over 2000^feet. Adults

may be met with throughout the year. L. tenuis is generally dis-

tributed in Great Britain (Dorset, Eoss-shire), and throughout Europe,

extending to the Azores.

Lephthyphantes Blaclavallii, (Kulcz.).

Linyphia terricola, Bl. (Spid. G. B. I.).

L. zebrina, Cb. (Spid. Dorset).

Leptyphantes zelrinus, Simon (Arachn. Erance).

Ulster, Connaught, Munster, Leinster.

This species is as widely distributed as the foregoing, though not
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so abundant. Localities range from Londonderry and Ballycastle,

county of Antrim, to Valentia Island, county of Kerry ; from Lublin

to Inishmore of Aran, Galway Bay. It occurs up to 2500 feet on the

Kerry mountains. Adults are to be found tbrougbout the year. This

spider is more southern and western in its distribution than the last,

having been found in Sweden, Belgium, France, and Spain, but

apparently not in Germany or Hungary, Z. %ehrinus (Menge) being

now recognised as a distinct form. In Great Britain, L. BlacTcwalUi

is generally distributed.

Lephthyphantes pallidus (Cb.).

LimjpTiiapallida, Cb. (Spid. Dorset).

Munster.

A single adult female was taken in Mitchelstown Cave, county of

Tipperary, July, 1895, by Mr. H. L. Jameson (1896), when collecting

for the Eoyal Irish Academy, Mora and Fauna Committee. It was
exhibited to the Dublin Microscopical Club (1896). In September,

1898, when collecting in the county of Kerry for the Flora and Fauna
Committee, I found another adult female at a height of 3200 feet on

the M'Gillicuddy's Eeeks. It is a very rare spider in Great Britain, the

type pair found by Mr. Cambridge at the roots of heather in Dorset

being the only specimens ever taken there. It is widely distributed in

France, inhabiting caves and other underground localities, as well

as dark woods ; and it has also been found near Hamburg, on the

Austrian mountains, and in caves in Bavaria.

LephtJiyplmntes cristatus, Menge,

LinypMa cristata^ Cb. (Spid. Dorset).

Ulster, Leinster.

This seems to be a scarce spider in Ireland. An adult male was
taken on Slieve Glah, county of Cavan, in October, 1893, by Mr. J.

IS". Halbert, when collecting for the Royal Irish Academy Flora and
Fauna Committee ; and in October of the next year, I captured

several males near Enuiskerry, county of "Wicklow. In Great Britain

this species is rare, though widespread (Dorset, Berwickshire, Inver-

ness), as also on the Continent (Iceland, Sweden, France, Prussia,

Bavaria, Carniola, Austria, Hungary).

Lephthyphantes ohscurus (BL).

Linyphia ohscura, BL (Spid. G. B. I.).

Ulster, Leinster.

The only Irish localities known to me, for this spider are Colin
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Glen, county of Antrim, -where Mr. "Workman took an adult male m>

iS'ovember, 1889 ; Londonderry, -whence Mr. J". IT. Milne sent me a

pair of adiilts in May, 1895; and Glenasmole, in the Dublin moun-
tains, where I found an adult male in June, 1895. In Great Britain,

Sweden, and France, this species seems of local, though wide distri-

bution. It extends into Corsica, and occurs in both northern an.d

southern Germany, in Austria, and in northern Hungary.

Le^MTiyjylxantes terricola (Koch).

LinypJiia alacris^ Bl. (Spid. G. B. I.).

Lllster, Connaught.

This spider has been sent me in some numbers from Londonderry by

Mr. J. IS". Milne (1895). Elsewhere in Ireland, single specimens have-

been obtained at Colin Glen, county of Antrim ; Poyntzpass, county of

Ajrmagh ; iSi"ewcastlc, county of Down ; and Clonbrock, county of Gal-

way. Adults have been found in May, September, and October. L..

terricola seems to be a northern and alpine species. Though, of wide

distribution in Great Britain, it is much commoner in Scotland and the

north than in the south, of England ; while in central and southern

Europe it appears to be confined to mountainous districts.

Le2JM'hyp'hante8 mimitus (Bl.)

Linyphia minuta (BL), Spid. G. B. I.

Ulster, Connaught, Munster, Leinster.

This spider is widely distributed in Ireland : counties of Donegal,.

Londonderry, and Antrim, to Skibbereen, county of Cork ; Dublin to

Clonbrock, in county of Galway. The absence of records from Coime-

mara is probably due to want of observation in autumn. Adults are

most numerous in September and October, and have been taken in

January. In June, July, and August, immature examples occur; some

specimens attain maturity in the last-named month. Z. minutus is

generally distributed in Great Britain, extending at least as far north

as Inverness-shire. On the Continent it is common in northern Europe,

but scarcer in the south. It also inhabits ISTorth America.

Lephthyphantes leprosus (Ohl.).

Ulster, Connaught, Leinster.

The only localities where this spider has been taken in Ireland are

Londonderry, Athlone, Dublin, and Lucan. Adults have occurred in

May, June, July, and August. Like L. minutus, this is a widespread

species in Great Britain. Abroad it has, in the Old World, a wider range
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than that spicier, extending to Africa, the Azores, and St. Helena, as

well as to Syria and Kamtschatka, but it does not appear to have been

found in North America.

Lephthyphantes cultus, Cb.

Leinster.

An adult female, probably collected near Dublin, was described

under this name by Eev. 0. P. Cambridge ( 1893). 'No further examples

of the spider have been found to my knowledge either in Ireland or

elsewhere.

Zahdla thoracica (Wid.).

Linyphia cauta, Bl. (Spid. G. B. I.).

Ulster, Connaught, Munster, Leinster.

This fine species is widely distributed in Ireland, but not common,

and apparently not extending far to the west. It is recorded by
Mr. "Workman (1880) from the county of Antrim (Colin Glen, Island-

magee). I have received it from Londonderry, county of Monaghan
(Glaslough), county of Fermanagh (Enniskillen), county of Armagh
(Loughgilly, Poyntzpass), county of Eoscommon (Athlone), county

of Galway (Clonbrock), county of Kerry (Killarney and Kenmare),

county of Cork (Mitchelstown), county of Wicklow (Glendalough,

Delgany), and county of Dublin (Glendhu, 1000 feet). Adult males

occur in August and September ; females from September till January
;

young individuals in June, and immature specimens in July aud August.

Zahdla thoracica has a wide range in Great Britain (Dorset, Inverness).

Abroad it inhabits Eussia, Sweden, Denmark, France, Germany, Poland,

northern Hungary, and Croatia.

Linyphia clathrata, Sund.

Neriene marginata, Bl. (Spid. G. B. I.).

Ulster, Connaught, Munster, Leinster.

This species is common, and generally distributed in northern and

eastern Ireland. I have seen examples from many localities in the

counties of Derry, Antrim, Armagh, Monaghan, Down, Louth,

Dublin, Wicklow, and Kildare. But the only western localities

known to me are Athleague, county of Eoscommon ; Limerick ; and

GlengarifP, county of Cork. Adults have been found in all months

from March tiU October
;
young specimens in December and January

;

and a male, not quite mature, in August. It seems, therefore, that

the young are hatched in autumn, and attain maturity in less than

twelve months, the adults probably surviving the winter. L. clathrata

is generally distributed in Great Britain (Dorset, Aberdeen) ; and has

a very wide range abroad (all Europe, Siberia, N. America).
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Linyphia hortensis, Sund.

L. pratensis, Bl. (Spid. G. B. I.).

Ulster, Coruiauglit, Munster, Leinster.

]S"ot a common spider in Ireland. Mr. Workman records it (1880)

from tlie county of Down (Kircubbin), and I have seen specimens

from Londonderry and Armagh, from the county of Galway (Clon-

brock), county of Kerry (Kenmare), and Drogheda. It is adult in

May, June, and July. X. hortensis is widespread in Great Britain

(Dorset, Aberdeen). In Europe it occurs in Sweden, Germany,
France, Austria, Hungary, and northern Italy.

Linyphia pusilla, Sund.

L. fidiginea, Bl. (Spid. G. B.I.).

Ulster, Connaught, Munster, Leinster.

This species is fairly common over a large part of the country,

though I have seen no specimens from the far west. Workman
records it fi'om the county of Antrim (Colin Glen, Islandmagee,

also Glenarm). It has occurred at Londonderry in the county of

Armagh (Armagh and ISTewtown-Hamilton), county of Roscommon
(Mount Talbot), county of Galway (Clonbrock), county of Kerry

(Eillarney), county of Cork (Fermoy), King's County (TuUamore),

county of Wicklow (Blessington, Glenmalure, Newcastle, Kilcool),

and county of Dublin (Tallaght, Rathfarnham). It is adult in May,
June, and July

;
young individuals occur in March and September.

L. pusilla is generally distributed in Great Britain (Dorset, Suther-

land), and has a very wide range abroad (all Europe, Siberia, and

ISTorth America).

Linyphia peltaia (Wid.).

Linyphia rid)ea, Bl. (Spid. G. B.I.).

Ulster, Connaught, Munster, Leinster.

This is a local and scarce spider in Ireland, though widespread. I

have seen specimens from Londonderry, county of Roscommon (Mote

Park), county of Galway (Clonbrock), Killarney, county of "Wexford

(New Ross), and county of Dublin (Lucan). Adult, from April till

June
;
young individuals occur in the latter month, and half-grown

specimens have been found in October and November. This species

has a very wide range in Great Britain (Dorset, Sutherland). On the

Continent it is recorded from Sweden, France, Germany, Austria, and

Hungary.
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Linyphia triangularis (CL).

Linyphia montana. Bl. (Spid, G. B. I.).

Ulster, Connaught, Munster, Leinster.

This is one of the commonest of spiders over the greater part

of Ireland, extending from the counties of Derry and Antrim to

Wexford ; from Duhlin to Connemara, Limerick, the county of

Clare, Killarney, and Kenmare. L. triangularis is a widely distri-

buted spider in Great Britain (Dorset, Eoss-shire) ; and on the

Continent ; occurring also in Siberia. In Ireland adults occur from

June till October, immature specimens being common in Ju.ly.

Linyphia montana (CL).

Linyphia marginata, Bl. (Spid. Gr. B. I.).

Ulster, Connaught, Munster, Leinster.

This species seems to be spread over the greater part of Ireland,

though I have no records from the county of Donegal, Connemara, or

the south-west. It has been found at Londonderry, near Belfast (1880),

in the county of Armagh (Armagh, Loughgilly, Poyntzpass), county

•of Eoscommon (Athlone), county of Galway (Clonbrock), county of

Waterford (Lismore), county of Wicklow (Bray), and the county of

Dublin (Tibradden mountain, Templeogue, Terenure, Howth). It is

adult in May, June, and July; immature individuals occur in early

summer, autumn, and winter. Generally distributed in Great Britain

(Dorset, Inverness). L. montana is found throughout Europe and in

Siberia.

Linyphia ijisignis, Bl.

Ulster, Connaught, Leinster.

Probably this spider is. widely distributed and common in northern

and eastern Ireland. It has been found in numbers near Londonderry

by Mr. J. IST. Milne; Mr. Workman (1880) records it from the county

of Antrim, and has also found it in the county of Down (Craig-

darragh). I have taken it at Clonbrock, county of Galway; and

it is abundant at many places in the counties of Dublin (Santry,

Glencullen), Kildare (Leixlip), and Wicklow (Enniskerry, Eathdrum).

Adult in September and October. It is generally distributed in Great

Britain, but only common in Scotland and northern England. In
northern Europe (Scandinavia and Finland) it is common, occurring

as far south as eastern Prussia and Hamburg, but in France and

Hungary it is very rare, being found only in the neighbourhood of

mountains. It also inhabits Siberia and JSTorth America.
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Btemonyplianies bucculentus (CI.)

.

Neriene trilineata^ Bl. (Spiel. G. B. I.).

Linyphia luccule7ita, Cb. (Spid. Dorset).

Linypliia lineata, Sim. (Arachn., France).

Ulster, Connaught, Munster, Leinster.

This species is widely distributed in Ireland, but not common.
I have received it from county of Down (Rathmullan), county of

Mayo (Achill Island), county of Cork (Skibbereen), county ofWexford
(Ferns), and county of Dublin (Baldoyle and Malahide), Adults ob-

tained from September until April ; immature in July. S. bucculentus

is widespread in Great Britain (Dorset, Aberdeen), and is distributed

over the whole of Europe, North Africa, northern Asia, and North

America.

Drapetisca socialis (Bl.).

Linyphia socialis, Bl. (Spid. G. B. I.).

Ulster, Connaught, Munster, Leinster.

This species is widely distributed in Ireland, and probably not

scarce, but overlooked on account of its protective colourings har-

monising so well with the tree trunks on which it rests. It has been

found near Londonderry, at Islandmagee, county of Antrim ; at Clon-

brock, county of Galway ; Skibbereen, county of Cork ; Bray, county

of Wicklow; Glendhu (1000 feet) and Malahide, county of Dublin

(Dubl. Nat. F. C. 1892). Adult in September and October; immature

in July. D. socialis (the only species of the genus) has a wide range

in Great Britain (Dorset, Inverness-shire), and on the Continent

(Norway, Sweden, France, Germany, Austria, northern and western

Hungary) ; extending also to North America.

Bolypliantes subnigripes (Cb.).

Linyphia subnigripes, Cb. (Spid. Dorset).

Ulster.

The type of this species was taken by Mr. Workman, at Windsor,

near Belfast (1880) ; it has never been rediscovered, and does not seem

to have been recognised in Great Britain or on the Continent. It has

been figured by Mr. Cambridge (1886), who doubts whether it is

referable to Bolyphantes, or should be the type of a new genus.

Bolyphantes luteolus (BL).

Linyphia alticeps, Bl. (Spid. G. B. L).

Ulster, Leinster.

This is not a common species in. Ireland. The only localities
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whence I have received or collected it are Londonderry, Belfast, Slieve

Glah (county of Cavan), and Callary (county of 'Wicklow). Adults

observed in September and October. In Great Britain this spider

ranges far north in Scotland, and becomes rare in the south of England.

In France it is found only in the Auvergne, the Alps, and the moun-

tains of Corsica. It occurs in the mountains of Hungary, and is

common in northern Europe, extending to Finmark. The entire

genus is of northern and alpine distribution, a few species occurring in

Siberia.

Taj)inopa longidens (Wid.).

Linyphia longidens^ Bl. (Spid. G. B. I.).

Ulster, Connaught, Munster, Leinster.

This is a scarce spider in Ireland, though apparently -widely dis-

tributed. Specimens have been collected at Armagh, Cavan, Ennis-

killen, Athleague (county of Roscommon), Killarney (ascends to

3000 feet on the M'Gillicuddy's Reeks), and in county of Dublin.

Adults have been found from July till October. T. longidens has a

wide range in Great Britain (Dorset, Edinburgh, Loch Katrine), IS'orth

"Wales), and on the Continent (Sweden, France, Germany, Austria,

Hungary, and Italy). Apparently the genus is confined to Europe.

Family.

—

Teteagjs'Athid^.

FacliygnatTxa Clerchii, Sund.

Ulster, Connaught, Munster, Leinster.

This spider is common and widely distributed throughout Leinster,

and in the eastern parts of Ulster and Connaught. I have received

specimens from numerous localities. Londonderry to Borris, county

of Xildare ; Dublin to Galway, and Ballymote, county of Sligo.

Ascends to over 1000 feet on the Mourne Mountains. The only

Munster locality I am able to give for the species is Killarney. It

has not been found in the south-western peninsulas, nor in Connemara
and the western islets, nor yet in county of Donegal. Adults occur

all through the year ; immature individuals seen most common in the

early autumn. In Great Britain this species ranges northwards at

least to Oban and Aberdeen, while on the Continent it inhabits

Sweden, France, Spain, Germany, Austria, Hungary (north, central,

and east), and Italy, as well as Siberia.

Pachygnatlia Listeri, Sund.

Connaught, Munster, Leinster.

The only Irish localities for this species at present are Clonbrock,
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county of Galway (where I took adults of both sexes in September,

1897), Avondale, county of Wicklow (where Mr. Halbert found

adults in the same month), and Broadford, county of Clare (where

a female was ca^Dtured by Mr. Halbert in June, 1895). It is a rare

species in Great Britain (Dorset, JS'orth "Wales, Cumberland), while

its continental range resembles that of P. ClercTcii.

Pachygnatha Pegeerii, Sund.

Ulster, Connaught, Munster, Leinster.

One of our commonest and most widespread spiders, ranging from

county of Donegal, Antrim (Eathlin Island), and Derry to Wexford,

Cork, and Kerry, extending into the south-western peninsulas (Slea

Head, Derrynane) ; from Dublin to Achill Island, county of Mayo,
and Connemara (Eoundstone, Inish M'Dara, and Leenane). Adults

are to be found at all seasons of the year. P. Pegeerii is generally

distributed in Great Britain and throughout Europe.

Tetragnatha extensa (L.).

Ulster, Connaught, Leinster, Munster.

This species seems to be widely distributed in Ireland and fairly

common. I have localities ranging from the counties of Antrim, Derry,

and Donegal, to Skibbereen, county of Cork, and Kenmare, county of

Kerry ; from Dublin to Ballymote, county of Sligo, Eecess, county

of Galway, and Limerick. Adults and young are to be found from

May until September. It occurs throughout Great Britain, and

extends from Lapland to the Mediterranean (Spain, south Italy, and

Greece), occurring also in northern and central Asia, as well as in

IS'orth America (including the Aleutian Isles and Labrador).

Tetragnatha Solandrii, Scop.

Ulster, Connaught, Munster, Leinster.

Evidently much scarcer in Ireland than the preceding form. The
only certain localities in Ireland are Londonderry ; Ballymote, county

of Sligo; Kenmare, county of Kerry; Berehaven, county of Cork;

Blessington, county of Wicklow ; Lucan, county of Dublin. It is

generally distributed in Great Britain, and extends on the Continent

from central Norway to Italy.

Tetragnatha ohtusa, Koch.

Connaught, Munster, Leinster.

The only localities as yet for this species are Athlone ; Clonbrock,
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county of Galway ; Skibbereen, county of Cork ; and Lucan, county of

Dublin. In Great Britain, it has only as yet been recognised in

southern England, though it occurs in central and southern ISTorway,

western and southern France, Corsica, Germany, Austria, Hungary,

and Croatia.

Tetragnatlia nigrita, Lindl.

Connaught.

Several adult females of this spider were collected near Athlone in

August, 1893, by Mr. J. J. F. X. King. It has been recognised in

Dorset, Austria, and Hungary

.

Family .—AEOEOPiniE

.

Meta segmentata (CI.).

Upeira inolimta, \ -d, .„ -n ^^ -r, t n

i:.Mengei, }
Bl. (Spid. G. B. I.).

Ulster, Connaught, Leinster, Munster.

This is one of the commonest and most universally distributed

of all our Irish spiders. Specimens have been received from almost

all parts of the country, including Inishmore, Aran ; Achill Island,

county of Mayo ; Valentia, county of Kerry ; and Calf Island, Balti-

more, county of Cork. It ranges on the hills to 2000 feet and

upwards. There are two well-marked generations in the year ; the

adults of the first {M. Mengei, Bl.) being found commonly from April

till June, a few apparently lasting on into July, when young indi-

viduals (which were hatched in May) are very abundant. In August,

September, and October, these become mature ; some females live

until l^ovember. The young spiders of the second brood seem to pass

the winter in a half-grown stage. In Great Britain this species is

equally common and widespread, while in Europe it ranges from 65°

N. lat. in IS^orway to northern Africa and central Asia.

Meta merianm, Scop.

Epeira antriada, BL, and^. celata, Bl. (Spid. G. B. I.).

Ulster, Connaught, Leinster, Munster.

"Widely distributed and abundant, but less common than the pre-

ceding species. I have received specimens from the far north of the

counties of Antrim (including Eathlin Island), Derry, and Donegal,

and from the south-western peninsulas (Ventry, Derrynane, Skib-

bereen), as well as from Eoundstone in western Connemara. As yet,

however, I have no records from the islets, except Achill Island,

county of Mayo, and I have not traced the spicier above 1000 feet
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on the hills. Adults are to be found in all months from April

till October; but are most numerous in July, August, and September,

during which months young and immature specimens are also most

frequently to be met with. Its British and general distribution are

those of the preceding species ; it has, moreover, been foujid in the

Azores.

Meta Menardii, Latr.

I]peira fusca, Bl. (Spid. G. B. I.).

"Ulster, Connaught, Munster, Leinster,

This spider is evidently rare in Ireland, though it seems to be

widely distributed, llr. B. "Welch captured a female with a cocoon

full of newly-hatched yoirag at Castlewellan, county of Down, in

October, 1897. Mr. H. L. Jameson (1896) found it in cave-entrances

at Enniskillen, in July, 1895, as well as at Keishconnor, county of

Sligo, in July, 1894. Mr. Praeger brought me adults of both sexes

from Inishmurray, off the coast of the county of Sligo, in June, 1896.

Mr. "W". F. de V. Kane took a female at Kenmare, county of Kerry, in

June, 1895, and a male on the cliffs of Howth, county of Dublin,

in June, 1892. Immature females were found at Cloonee Lough,

county of Kerry, in July, 1898. There is a female from Lismullen,

county of Meath, in the Templeton collection. This spider is only

recorded from E'orth "Wales, Isle of Man, Durham, Aberdeen, and Ben

Aan, in Great Britain, though it is generally distributed in Erance, and

occnrs in southern IS^onvay (61° IS", lat.), Sweden, Gennany, Austria,

and Hungary (north, east, and west), Italy, Korth America, and

Madagascar.

Cydosa conica (Pall.).

Epeira conica^ Bl. (Spid. G.B. I.).

Connaught.

The only Irish examples of this species are a female taken at

Loughrea, county of Galway, in August, 1 893, by Mr.W. P. deV. Kane,

and an immature female, taken at Clonbrock, county of Galway, by

the Hon. E. E. Dillon, in the summer of 1897. In Great Britain

this spider ranges northwards to Banffshire and Invemess-shire, while

on the Continent it extends from IST. lat. 65° in E"orway to northern

Italy.

Singa pyymcea (Sund.)

Epeira anthracina + E. Jlerii (in part), Bl. (Spid. G. B. L).

Leinster.

The only Dish locality for this species is TuUamore, King's County,

where two females were taken in June, 1893, by Mr. J. I^. Halbert.
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In Great Britain it ranges from Dorset into Scotland (Perthshire).

On the Continent it extends from Christiania, in Norway, to the

Mediterranean.

Singa sanguinea, Koch.

Epeira Rerii (in part), Bl. (Spid. Gr. B. I.).

Connaught.

A female, taken in June, 1896, at Clonbrock, county of Galway,

hy Mr. J. E". Halbert, is the only Irish example of this spider which

I have yet seen. In Great Britain it seems confined to the south of

England (Dorset, Hants). It inhabits western and southern France,

<3rermany, Austria, and Hungary.

Zilla x-notata (CI.).

Epeira similis, Bl. (Spid. G. B. I.).

Ulster, Connaught, Munster, Leinster.

This is a very common spider in the counties of Dublin and

"Wicklow, and is probably generally distributed over the central parts of

Ireland to Connemara and Inishmore, Aran, where I took a remarkably

dark form of the female in July, 1895. According to Mr. Workman
(1880) it is common near Belfast. I have received it from Armagh
and Carlingford, but not from Londonderry nor from the county of

Donegal. So far as our present evidence goes, it is absent from the

far south-west ; the only Munster locality I can certify is Limerick.

Probably the eggs remain unhatched through the winter, as very

young individuals occur in May ; they are half-grown in June, and

begin to be adult in July ; thence, until September, adults are abun-

dant, and I have found a female so late as !N"ovember. Very common
in England, this spider ranges to the far north of Scotland. On the

Continent it extends from southern JM'orway (60°) to the Azores and

the Mediterranean, occurring also in JS'orth America.

Zilla atrica (Koch).

Epeira ccdopTiylla^ Bl. (Spid. G. B. I.).

Ulster, Connaught, Munster, Leinster.

Erom the evidence at my disposal, this spider seems common in the

northern half of Ireland, but rare in the south. It has been found in the

counties of Donegal, Derry, Antrim, Cavan, Armagh, Boscommon,
Galway, Louth, and Dublin ; but my only southern locality is Cloonee

Lough, near Kenmare. It appears to reach maturity rather later than
the preceding species ; I have never found an adult before August, and
both sexes are abundant through September and October. I am able
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to confii'm Black-Ball's statement—as to wliicli Mr. Cambridge (Spid.

Dorset, p. 256) expresses doubt—that this species haunts crevices of

rocks as Tvell as herbage. In September the cliffs on the north Dublin

coast (Portrane) and Dalkey Island are hung -with the snares of these

spiders; the long palps of the males rendering any mistake as to the

species impossible. Its British and general ranges appear to correspond

closely -^th those of Z. x-notata.

Aremeus cucurliUnus, CI.

Eneira cxicurlitina, Bl. (Spid. Gr. B. I.).

Ulster, Connaught, Munster, Leinster.

This species is fairly common in northern and eastern Ireland, but

I have no records for the more western parts of Ulster, Connaught,

and Munster. Londonderry, Ballyshannon, Clonbrock, Limerick,

Kenmare, and Skibbereen are the most western localities from which

I have received specimens. This species is found adult from May till

August. It is generally distributed in Great Britain (Dorset, Suther-

land), and throughout Europe, ranging from 70° lat. in Norway to

southern Spain, and eastwards into central Asia.

Araneus diadematus, CI.

I^peira diaderna, Bl. (Spid. G. B. I.).

Exceedingly common, and distributed over the whole country,

ascending the mountains to 2000 feet. Specimens have been taken

on Dalkey Island, off county of Dublin ; Yalentia Island, county of

Kerry ; A chill Island, county of Mayo ; and Inishmore, Aran

(Galway Bay). The females from the last-named islet are very dark,

the white cross-marking on the abdomen being reduced to a few small

dots. The ground colour of this spider's abdomen varies greatly.

Individuals spinning their snares on furze bushes are usually light

brown, agreeing closely with the dried flower of the furze ; while

specimens taken from a granite cliff on the "Wicklow mountains are

deep black, the effect of -which, in conjunction with the white mark-

ings, closely resembles the black mica and white felspar of the rock.

The eggs of this species, laid in autumn, hatch out in early summer.

Young individuals are found fi'om June till October, and these appear

to hibernate and to reappear about half-grown in the following spring
;

they increase in size through their second summer, reaching maturity

sometime as early as July, but as a rule not until August. In

September adults are abundant, and may also be observed in October.

Very rarely these seem to surTive. the winter. I have adults of
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both sexes taken in May, -wliicli may be presumed to bave attained an

age of fully two years.

There can be no doubt that A. diadematus is universally distributed

in Great Britain, while on the Continent it extends from Iceland and

the North Cape (Norway), to the far south of Italy, and also inhabits

North America.

Araneus gillosus (Wick).

Epeira licornis, Bl. (Spid. G. B. I.).

U. arlustorum, Cb. (Spid. Dorset).

Connaught.

An immature female, taken at Mote Park, county of Eoscommon,

by Mr. J. N. Halbert, in June, 1897, is the only example of this

spider as yet found in Irelaud. In Great Britain it has been observed

in the south of England and in North "Wales. Apparently absent from

Scandinavia, it inhabits France, Corsica, Germany, Austria, Hungary,

Croatia, and Greece.

Araneus cornutiis, CI.

lEperia apoclisa, Bl. (Spid. G. B. I.).

Ulster, Connaught, Munster, Leinster.

This common spider appears to range over the whole country,

though it is not so universally distributed as A. diadematus, I have

seen specimens from numerous localities, from Camdonagh, in the far

north of county of Donegal, to Kenmare and Dingle, in county of

Kerry ; Permoy, county of Cork ; and New Eoss, county of Wexford.

It is very common in county of Wicklow ; while in the west of Ire-

land, it is found all over Connemara, and on the islets of Inishmore

(Aran) and Inish M'Dara. Adults of both sexes are to be found

fi'om May till October ; they are most plentiful in August and
September. During July and August, immature individuals are to

be observed, but I have never seen very young examples of this

species. It is distributed throughout Great Britain, and on the

Continent ranges from the far north of Norway to the Mediterranean
(southern Spain, Greece and Syria), and across Siberia and central

Asia.

Araneus patagiatus, CI.

Epeira patagiata, Bl, Spid, (G. B. I.).

Ulster, Connaught.

The only Irish localities known to me for this spider are Glen-
veagh, county of Donegal, where Miss S, Smith took adult males in

October, 1892; Athlone, where Mr, J. J, F, X. King found adult

E.I. A. rEOC, SEE. in., VOL. V,
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males in August, 1894, and the shores of Lough Corrib, near

Oughterard, county of Galway, where Mr. E. Welch found adult

females in July, 1895. A much scarcer species than the preceding in

Great Britain, not traced further north than Carlisle, A. patagiatus

has an equally wide range in Europe, and occurs in Iceland.

Araneus quadratus, CI.

Epeira quadrata, Bl. (Spid. G. B. I.).

Ulster, Connaught, Munster, Leinster.

This spider is widely distributed over the country, but appears to

be local. I have seen specimens from counties of Donegal (Kilma-

crenan and Glenveigh), Eoscommon (Roscommon and Athlone),

Galway (Clonbrock and Loughrea), Clare (Cratloe), Limerick,

Kerry (Killarney, Xenmare, and Parknasilla), Cork (Skibbereen),

Kilkenny (banks of the Suir), Queen's County, King's County

(Tallamore), Wicklow (south of "Wicklow town), Louth (Omeath),

Adults occur mostly in July, August, September, and October, but

females have been found also in May. Young and immature

specimens in June, July, and August, In Great Britain this spider

ranges north to Sutherland, though it seems absent from the l^orthum-

berland, Durham, and Edinburgh districts. Its continental range is

exceedingly wide (Arctic Norway and Finland to the Mediterranean).

Araneus umlraticus (BL).

Efeira umbratica, Bl. (Spid. G. B. I.).

Munster, Leinster.

The only Irish localities at present known for this spider are

Borris, county of Carlow, where Mr. J. IN". Halbert (collecting for the

Boyal Irish Academy Flora and Eauna Committee) took a young

female in March, 1894, and Killarney, where Mr. W- E. de V. Kane
found another immature female in June, 1895. This species ranges

northwards in Great Britain, at least to the Grampians, while its

European distribution is as wide as that of the preceding species.

Araneus Redii, Scop.

Mpeira solers, Bl. (Spid. G. B. I.).

Connaught, Munster.

Apparently a scarce and local spider in Ireland, and so far

unknown in the north or east. The only localities are Mount
Talbot, county of Roscommon ; Limerick ; Glencar, county of Kerry

;

and Berehaven, county of Cork. Adult females were obtained at the
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end of May and early in June ; immature specimens in September.

Near Berehaven I found this spider up to 1000 feet on tlie hills. It

occurs in Great Britain from Dorset to Cumberland. On the Conti-

nent it is a southern species, only occurring in the extreme south of

Norway, though it inhabits Sweden, Russia, France, Germany, Austria,

Hungary, Croatia, and Greece; occurring also in St. Helena, in south

Africa, in central and eastern Asia, and in Japan.

Family .

—

Ltcosid^ .

- Pisaura miralilis (CI.).

Dolomedes mirabilis, Bl. (Spid. G. B. I,).

Ocyale mirabilis, Cb, (Spid. Dorset).

Connaught, Munster, Leinster.

This spider is common and widely distributed over the southern

half of Ireland, but seems to be absent from the north and west.

The northern limit of its range as known to me would be indicated

by a line running from Bray, county of "Wicklow ; through Maynooth,

county of Kildare ; across Ireland to Clonbrock, county of Galway,

thence south-westward through Loughrea, county of Galway, Cratloe,

county of Clare, and Killarney, to Derrynane, county of Kerry. South

and south-eastward of this line, the spider is probably everywhere

present in suitable localities, having been observed abundantly in

county of Wicklow ; at Fermoy, Skibbereen, Glengariff, and Bere-

haven, county of Cork ; and Kenmare, county of Kerry. No doubt

localities north-west of this line await discovery. I have found tlio

male adult as early as May, the femalefrom June till August. Females

with egg-bags appear in July, young individuals in September, and

immature examples in March and April, having come out of their

winter retreats.

This is a widespread spider in Great Britain, ranging north as far

at least as the Grampians. It is distributed in all EurojDean countries,

extending to the Azores and Canaries as well as to southern Spain,

Italy, and Greece, and eastwards to Turkestan; in Norway it occurs as

far north as Trondhjem (63° lat.), and is an excellent example of the

north-east and south-west direction of the line limiting the range of

animals of the faunistic group to which it belongs.

Dolomedes fimbriatus, CL

Connaught, Munster.

This great spider seems to be generally distributed in Connaught,

as specimens have been taken at Sligo ; Roscommon, Mote Park, and
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Mount Talbot, county of Eoscommon ; and Clonbrock, county of Gral-

way ; wliile in Connemara it is exceedingly abundant on tbe hill-slopes

and lake-sbores, extending as far west as Eoundstone, but seemiagly

not to tbe western islets. In Munster it is more local, being known
only from Crumaglaun and the hill-slopes around the Upper Lake of

Killarney, where the late Mr. A. Gr. More (1889) was the first to recog-

nise it as an Irish species. All the specimens known to me have been

obtained in June, July, and August. In July the spider can be

observed in all stages of growth from the tiny young just hatched

from the eggs. It appears therefore that the species takes more than

a year to attain its full size.

It is a very local species in Great Eritain, recorded, I believe,

only from Dorset, Hampshire, Buckinghamshire, Cambridgeshire, N'or-

thumberland, and Perthshire. On the Continent it inhabits JS'orway

(to 70° ]S". lat.), Finland, Sweden, Eussia (south to the Crimea),

Denmark, Belgium, France (from the north-east across to Bordeaux,

but apparently absent in the north-west and south-east), Germany,

Switzerland, northern Italy, Greece, the Caucusus, Turkestan, and

eastern Siberia.

Ltjcosa pulveriilenta (CI.).

L. rapax^ Bl. (Spid. G. B. I.).

Ulster, Connaught, Munster, Leinster.

This species is widely distributed over Ireland and fairly common,

extending from the most northerly localities (including Eathlin

Island, county Antrim) far to the south and into the Cork and Kerry

peninsulas (Skibbereen, Berehaven, Dingle) as well as into Conne-

mara and Inishmore, Aran. It ascends to 2000 feet on the mountains.

In the east I have seen specimens from counties of Louth, Dublin,

Wicklow, and Carlow. Adult females have been found in January and

March, and from May till August ; males in May. Immature indi-

viduals occur in March and April, and also in August, September, and

October. It is probably universally distributed in Great Britain. I

have seen specimens from the Taroe Islands. On the Continent it

ranges from 70° l!^. lat. in IS"orway and from Eussian Lapland to

ITorth Africa and Syria.

Lycosa perita (Latr.)

L.picta, Bl. (Spid. G. B. I.).

Ulster, Connaught, Munster, Leinster.

This spider probably occurs on sandhills all round the Irish coast.

I have seen sj)ecimens from counties of Antrim, Derry, Donegal, Mayo
(AchiU Island), Galway (including Inishmore, Aran), Kerry (Yentry),
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"Wicklow, Dublin, Meath, and Loiitli. Adults occur from May till

September. L. perita is generally distributed in Great Britain. On.

the Continent it occurs in southern ISTorway and Sweden, central and

southern Eussia and the Caucasus, Belgium, France, Spain, Germany,

northern and central Hungary, and extends to the Azores.

Lycosa cinerea (Fb.).

Z. allodroma, Bl. (Spid. G. B. I.).

Leinster, Munster.

The only Irish localities for this spider known at present are

King's River, Blessington, county of Wicklow, where Mr. J. N.

Halbert took an adult female in August, 1897, and a young indivi-

dual two months later ; and Kenmare, county of Kerry, where the

same collector took half grown females in July, 1898. In Great

Britain, this species is rare and apparently confined to the north

(Aberdeen, Perthshire, Northumberland, IS". Wales), a remarkable

fact, seeing that it occurs on the Channel Islands and ranges on the

Continent from 63° jST. lat. in Norway and northern Russia to the south

of France, the Canaries, Spain, Italy, Greece, the Crimea, Caucasus,

and Turkestan.
Lycosa leofardus^ Sund.

L. cambrica, Bl. (Spid. G. B. I.).

Connaught, Munster, Leinster,

This is a local spider in Ireland, but not rare where it occurs. I

have seen specimens from counties of Galway (shores of Lough

Corrib, Eoundstone), Clare (Killaloe, Finlough), Kerry (Ventry,

Kenmare), Cork (Berehaven and Bere Island), and Wicklow (Brittas

Bay). Adults occur in May, June, and July; immature specimens

also in April and August. L. leopardus has a wide range in Great

Britain (Dorset to Aberdeenshire, though not recorded for Cumber-

land, Durham, Northumberland, or Edinburgh). On the Continent

it is a southern form, only reaching central Russia and the extreme

south of Norway, and occurring rarely in northern Germany, while

it extends to Spain, Italy, Corsica, eastern Hungary, the shores of the

Adriatic, and Turkestan.

Lycosa ruricola (De Geer).

X. campestris, Bl. (Spid. G. B. I.).

Ulster, Connaught, Munster, Leinster.

This is one of our commonest and most widely distributed species,

ranging from the shores of Lough Swilly, Londonderry, and the

county of Antrim to Calf Island, Baltimore, county of Cork ; from
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Dublin to Achill, Connemara, Inish. M'Dara and Inishmore, Aran, as

well as into the far south-western peninsulas (Dingle, Yentry, Caher-

civeen, Derrynane). Adults occur in Ireland not only in May and

June (the months given by Mr. F. Cambridge (1895) for Great Britain),

but throughout the year from January till October. The eggs

are laid in May
;

young spiders are found in July and onward

through the autumn, half-grown individuals in July, and almost

mature specimens in August. It seems, therefore, that these spiders

do not reach maturity until the autumn of the year after hatching,

and that they survive the winter in the adult state to pair and lay

eggs in the succeeding May. This spider is widely distributed in

Great Britain (northwards to the Grampians), and ranges on the

Continent from Lapland and northern Finland to southern Spain, the

Mediterranean Isles, and Greece, as well as to eastern Siberia.

Lycosa terricola, Thorell.

L. agretyca, Bl. (Spid. G. B. I.).

Ulster, Connaught, Munster, Leinster.

This spider is as common and widespread as Z. ruricola in northern,

eastern, and western Ireland, extending into Limerick, Clare, and Con-

nemara, as well as into theislets (Inish M'Dara and Inishmore) off the

coast of Galway and Achill, county of Mayo. It has been found at

Ferns, county of Wexford, and Skibbereen, county of Cork, whence it

may be inferred that it is equally widespread in the south. It occurs

over 2000 feet np on the hills. In the south-western peninsulas it

has occurred in Dingle and Kenmare. Adults have been noted in all

months from March till October, and the life cycle is presumably

similar to that of L. ruricola. This spider varies greatly in colour as

well as in size. Some specimens of the female are bright red-brown,

others deep blackish brown. One of the latter variety taken on the

shores of Lough Derevaragh, county of Westmeath, was erroneously

recorded as L. andrenivora, "Wick, (Dublin ISTat. F. C, 1892). This

species is generally distributed in Great Britain (northward to the

Grampians at least), and on the Continent ranges from 65° N, lat. in

JSTorway into north Africa and Turkestan.

Pirata hygrophilus, Thorell.

Lycosa piscatoria, Bl. (Spid. G. B. I.).

Connaught, Munster.

The only Irish examples of this spider yet found are a male from

Limerick, taken June, 1895, and a female from Mote Park, county of

Eoscommon, taken June, 1897, both collected by Mr. J. N. Halbert.

A local species in Great Britain, P. hygrophilus is recorded only from
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Dorset, Buckinghamsliire, Durham, and Cumberland. Abroad it

inhabits southern Norway and Sweden, the Channel Islands, northern

France, Belgium, Germany, Austria, northern and central Hungary,

northern, central, and southern Russia, and Turkestan.

Pirata piscatorius (Clerck).

Leinster.

A female taken on Braganstown Bog, county of Louth, by Mr.

H. L. Jameson, in April, 1893, is the only Irish example of this

species I have yet seen. In Great Britain it is recorded only from

Norfolk and Dorset. Abroad it is found in Iceland, Norway and

Sweden, north-eastern France, Belgium, Germany, Switzerland,

Austria, northern and eastern Hungary, and central Russia.

Pirata piraticus ( Clerck)

.

Lycosa piratica, Bl. (Spid. G. B. I.).

Ulster, Connaught, Munster, Leinster.

This spider is common and widely distributed over the greater

part of Ireland. I have records ranging from the county of Antrim
(Fair Head), Londonderry, and Donegal to the counties of "Wexford

(Ballyhyland), and Kerry (Killarney) ; from the counties of Dublin

(Howth) and Wicklow (including the summit of Lugnaquilla, over

3000 feet) to Athleague and Mount Talbot, county of Roscommon
;

Ballymote, county of Sligo ; and Limerick. The species has not,

however, been found in Connemara, nor in any of the south-western

peninsulas of the counties of Cork and Kerry. Adults are found from

May till September, the female with egg-bags in July and August.

Very young spiders, newly hatched, occur in January, half-grown

Bpecimens in summer time, immature individuals in autumn and
spring ; hence it seems that the eggs laid in summer hatch out during

winter, and that the spider takes eighteen months to reach maturity.

It is probably generally distributed throughout Great Britain, while

it ranges from Novaya Zemla and the far north of Norway and Russia

to Algeria and Syria.

Pardosa agricola (Thorell).

Lycosafluviatilis, Bl. (Spid. G. B. I.).

Ulster, Munster, Leinster.

Widespread, but scarce in Ireland. The only localities known to

me are Rostrevor, county of Down ; Drogheda, county of Louth
;

Bray, county of Wicklow ; and Dingle, county of Kerry. Adult

females from May till July ; in May with egg-bags, and in July

carrying the family of newly-hatched spiders. This is another species
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apparently confined in Great Britain to Scotland (Perth, Aberdeen),,

the north of England, and l^orth Wales, though it ranges on the

Continent from the far north of [N'orway and Finland to southern

France, and eastern Hungary, and Turkestan.

Pardosa monticola, Koch.

Lycosa exigua (in part), Bl. (Spid, Gr. B. I.)

Connaught, Leinster.

This spider has only been found in Ireland on the east and west

coasts :—at Dollymount, Sutton, and Portmarnock, county of Dublin;

Brittas Bay, county of "Wicklow ; Gentian Hill, Eoundstone, and

Inish. M'Dara, county of Galway. It is adult from May till August.

It is widely distributed in Great Britain (Dorset, Aberdeen) ; on

the Continent it ranges from the north of Finland and ]N"orway to

southern France, Italy, and Croatia. According to M. Simon, it is in

France characteristic of the Channel shores and the alpine meadows,

being commoner than P. ^Ja^ustris in the Pyrenees.

Pardosa ptirheckensis, F. Cb.

Connaught.

The only known Irish example of this spider is an adult female-

taken by me at Gentian Hill, near Galway, in July, 1895, wbile

collecting for the Eoyal Irish Academy Flora and Fauna Committee.

The species was described by Mr. F. Cambridge (1895) from specimens

taken on the shores of Poole Harbour, Dorset, and the Solway Firth.

It is very closely allied to P. vionticola, but larger. Apparently it

has not yet been recognized on the Continent.

Pardosa palustris (Linn.).

Lycosa exigua, Bl. (Spid. G. B. I.), in part.

L. palustris, Cb. (Spid. Dorset).

Ulster, Munster. Leinster.

This species is common and widely distributed over the greater

part of Ireland. It ranges from counties of Antrim (Eathlin Island),

Deny and Donegal to "Wicklow and Cork (Berehaven) ; from Dublin

to th.e soutb-western peninsulas (Derrynane, Mount Brandon) ; and

ascends to 2000 feet on the hills. Adult males occur in Ireland from

May until July, females until September. It is of general occurrence

in Great Britain and very widely distributed in northern Europe (71°

jSr. lat. in Norway), extending to the Faroe Islands, Iceland, and-

Novaya Zemla, and southward to the Pyrenees (where it is scarcer-

than P. monticola), southern Germany, central Hungary, and eastward-

to Turkestan and the Amur.
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Pardosa herligrada (BL),

Lycosa herligrada, Bl. (Spiel. Q. B. I.).

Ulster, Connaiiglit, Leinster.

Typical examples of tiiis beautiful spicier have occurred in Ireland

only at Eoundstone and Clonbrock, county of Galway (Carpenter,

1896, ii.). "With these specimens, however, were found others in

which the median yellow band is narrow, more or less dilated behind

the eyes, and showing a decided approach to typical P. palustris.

This variety has also occurred at Londonderry ; Arvagh, county of

8

Tig. 5.

—

Pardosa herligrada, cephalotliorax of typical specimen (Clon-

brock, county of Galway).

Figs. 6, 7, 8.—Varieties sho-n^ing transition to F. palustris (Eoundstone,

county of Galway).

Fig. 9.—P. Fahtstris, typical (county of Kerry).

Cavan ; lEulroy Bay, county of Donegal ; Athleague, county of Eos-

common ; Lough Derevaragh, county of Westmeath. Mr. Cambridge

is indeed of opinion that they should be regarded as a variety of P.

palustris ; and, in the short paper referred to above, I also expressed

this view. But as they are larger than typical P. palustris, and

occurred in company with P, herligrada, I prefer to consider them a

variety of the latter. In any case they go far to bridge the gap
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between the two, and suggest that P. palustris is an offshoot of P.

Jierl'igrada, the latter exhibiting the light cephalothorax characteristic

of the young of dark-hued spiders of this genus, and also showing by
its discontinuous distribution that it is an old species. It is recorded

from England (Dorset, ^Northumberland), Scotland (Perthshire,

Argyllshire, Inverness-shire, Eoss-shire), jS'oi'way (Christiana, Sta-

vanger, Trondjem), Guernsey, Grermany (Hamburg), Austrian Poland,

and Russia (White Sea islands and Caucasus).

Pardosa nigriceps (Thorell).

Ulster, Connaught, !M!unster, Leinster.

This is a common and widely distributed spider in Ireland, ranging

from counties of Donegal, Derry, and Antrim to Wexford and Cork

(Skibbereen) ; from Dublin to Connemara and Inishmore (Aran), as

well as into the far south-west (Yentry, Parknasilla, Berehaven).

Adult males are to be found in May, but females occur all through

the summer until October, carrying their egg-bags from June till

August. From my notes as to the occui'rence of young and immature

individuals, I believe that the eggs are hatched in summer, and that

the young spiders do not attain maturity until the spring of the second

year. Por in May and June newly-hatched individuals are observed

;

in autumn (September to ISTovember) one finds quite young spiders,

and also specimens about two-thirds grown, while in spring (llarch

and April) the immature males and females are evidently just about

to undergo the final result. P. nigriceps is a widespread species in

Great Eritain (Dorset, Isle of Man, Grampians). It is found in

JSTorway (northwards to 65° lat.), Sweden, and north-eastern Prance,

but apparently not in central or eastern Europe.

Pardosa pullata (Clerck).

Lycosa olscura, El. (Spid, G. E. I.).

Ulster, Connaught, Munster, Leinster.

This is perhaps the most universally distributed of all Irish spiders,

as it occurs in all sorts of localities
—-waste and cultivated lands and

woods, and ascends 3000 feet on the mountains. It ranges over the

whole country from north to south and from east to west, occurring

on Achill Island, Inishmore (Aran), and in all the south-western

peninsulas (Dingle, Eerrynane, Eerehaven and Eere Island, Crook-

haven). Adult males are to be found as early as April, and on until

July ; females from May till September. The life cycle seems to be

the same as that of the preceding species, Irish examples of P. pul-
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lata vary greatly in size and markings. Many females are small and

comparatiyely pale, with distinctly annulated legs. I have often

thought at first sight these must surely he referable to one of the

nearly allied apecies (P. riparia or P. prativaga), but in all cases the

structural characters are clearly those of P. pullata. It is probably

of universal distribution in Great Britain, but seems to be a northern

form on the Continent, extending from the extreme north of Norway

to France, Spain, northern Italy, central Eussia, and Hungary.

Pardosa prativaga, Koch.

Munster.

The only Irish example of this spider which I have seen is an

adult male taken at Fiulough, county of Clare, in June, 1895, by

Mr. J. IS". Halbert. In Great Britain this seems a southern species

(Dorset, Sussex). Its foreign distribution resembles that of P. pul-

lata, except that in ]S"orway it only ranges to 63° IT. lat,

Pardosa luguhris (Wick.).

Lycom luguhris, Bl. (Spid. G. B. I.).

Leinster.

This spider is common in spring in the woods of county of "Wick-

low. Mr. D. W. Ereeman was the first to discover it, in the Yale of

Clara, and I have taken adults of both sexes (females with egg-bags)

in April and May, near Enniskerry and by the banks of Lough Tay.

At W^oodenbridge, in the Yale of Ovoca, I found numerous adult

females with egg-bags, some young spiders just hatched, and an im-

mature male in Sepitemler (1894). So far as I am aware an autumn
breeding-time for this species has not been previously noticed. Mr.

Halbert found this spider in Clonad "Wood, near Tullamore, King's

County, in May, 1895. It is a widespread species in Great Britain,

ranging north, at least, to the Grampians, while on the Continent it

extends from the far north of Norway and Eussia to Corsica and the

Adriatic coast.

Pardosa amentata (Clerck).

Lycosa saccata, Bl. (Spid. G. B. I.).

"Ulster, Connaught, Munster, Leinster.

This is one of the commonest of Irish spiders. It is spread over

the whole country from counties of Donegal, Derry, and Antrim (Fair

Head) to Wexford, Waterford, Cork (Glandore), and Kerry (Derry-

nane) ; from Howth, county of Dublin, to counties of Sligo, Mayo,

and Galway (Eoundstone in Connemara). I have no record, however,
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of its occurrence on the western islets, and it is more confined to tlie

lowlands than P. iyuT.lata\ I have not met with it above 1700 feet

on the hills. Adults of this species occur from Ajpril till Sep-

tember, the females carrying their egg-bags during June and July.

In the latter month adult males seem quite as common as in May.

Young spiders just hatched have been noticed in July. In the autumn

specimens in various stages of growth are to be observed ; some about

half grown, others nearly full- sized, but not yet mature. In the early

spring the latter become adult, perhaps being then eighteen months

old. -P. amentata is generally distributed in Great Britain, and has

abroad as wide a range as the preceding species, extending from

Greenland, Iceland, and Lapland to southern Italy.

Eamily

—

Attid^ .

IVeon reticulatus (BL).

Salticus reticulatus, Bl. (Spid. G. B. I.).

Connaught.

A single female of this species was taken at Leenane, county of

Galway, in April, 1897, by Mr. J. 2^. Halbert, when collecting for the

Royal Irish Academy, Flora and Fauna Committee, and an immature

male at Keem Bay, Achill Island, county of Mayo, in April, 1898.

There can be little doubt that it has a wide range in Ireland, since it

extends from the south of England at least as far north as Inverness-

shire. According to Simon it is found all over France, audit occurs as

far north as lat. 60° in IN'orway. In Germany, it would appear not to

be a well-known species, but it is probably present, at least in the

south, as M. Kulczynski records it from Austria and Hungary.

Euo]plirys frontalis (Bl
.
)

.

Balticus frontalis, Bl. (Spid. G. B. I.).

Ulster, Connaught, Munster.

This spider has a wide range at least in the north and west of

Ireland. It has been found at Londonderry, county of Sligo (Keish-

connor), county of Mayo (Keem Bay, Achill Island), Inishmore, Aran,

Galway Bay ; county of Kerry (Yentry), county of Cork (Cork and

Skibbereen). Adult specimens have been taken in May, and immatui-e

individuals in April and July. E. frontalis is found in England,

Wales, and Scotland (Aberdeen), and seems to be widely distributed

on the Continent, occurring certainly in France, Italy, Germany,

Austria, Hungary, and Sweden, but apparently not in J^orway.
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Euoplirys erratica (Wick.).

Salticus distindus, Bl. (Spid. Gr. B. I.).

Connauglit.

It is remarkable tkat tlie only Irish, locality yet known for tliis

spider (whicli has a very wide range on the Continent, extending from

eastern Hungary, and the Mediterranean islands, to Trondjem in Nor-

way) should be Inishmore (Aran), in Galway Bay. l^o doubt it

awaits discovery in other localities. It is apparently a western and

northern species in Great Britain (Exeter, North "Wales, Lancashire,

Cumberland, Durham, Edinburgh, Inverness).

Seliophanmflavipes (Hahn).

Salticus cupreus (in part), Bl. (Spid. G. B. I.).

Ulster, Leinster.

This spider has been found at Londonderry (Milne, 1895) ; Port-

rush, county of Antrim, Donabate, Portrane and Portmarnock, county

of Dublin. It is to be found from May until September, and is adult

in July and August. J3.. flavipes occurs in England and Wales, but

has not yet been noticed in Scotland, though it probably occurs there,

as it inhabits Sweden and southern I^orway. It is found in Prance, in

northern and western Germany, in Austria, and in northern Italy, but

not in Hungary.

Seliophanm cupreus (Wick,).

Salticus cupreiis (in part), Bl. (Spid. G. B. I.).

Ulster, Connaught, Munster, Leinster,

A widespread species in Ireland, and probably not scarce. I have

received specimens from Portrush, county of Antrim ; Londonderry

;

Athlone ; Inishmore (Aran Isles) ; Yentry, county of Kerry ; Glandore,

and Skibbereen, county of Cork ; and Howth, county of Dublin.

Mr. Workman (1880) records it from an island in Strangford Lough.

Adults are found in May and June ; immature specimens in April,

July, and August. This is the commonest species of the genus in

Great Britain (it occurs on the Isle of Man, and ranges northwards to

Aberdeen in Scotland), and on the Continent, where it extends from
Prance, Spain, Italy, and Hungary, to central Norway.

Attusfloricola (Koch).

Connaught.

This spider was discovered by Mr. Halbert and myself (1895,

ii., iii.), on the shores of Lough Corrib (near Oughterard), county of
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Galway, in July, 1895, when collecting for the Royal IrisL. Academy
Flora and Fauna Committee. "We found both adult and immature

specimens. In the succeeding summer, Mr. F. Neale found adult

females on the shores of Lough Derg. When first taken it was an

addition to the fauna of the British Isles, the species from Brighton,

described by Eev. 0. P. Cambridge (Spid. Dorset) as A. floricoltty

being really the allied A. mancus, Thorell. Mr. Cambridge has, how-
ever, since discriminated between the two spiders (1896), and recorded

the true A.floricola from "Warrington, Cheshii-e (1897).

A. fioricola has a wide range in central Europe, extending to

Hungary and southern Italy, and northwards into southern Iforway

and Sweden.

JErgane falcata (CI.).

SaUiciis coronatus, Bl. (Spid. Gr. B. I.).

Sasariiis fcdcatus, Cb. (Spid. Dorset).

Munster, Leinster,

This species has been found near Limerick, by Mr. F. l^eale, and

has been collected at Killarney (Upper Lake shore), and at two locali-

ties in county of "Wicklow—the Devil's Glen, and Glenmalnre. Adults

occur both in May and in July. In Great Britain, it ranges north-

wards at least to Pei-thshii-e. Abroad it has been traced from northern

I^orway and Finland to Sumatra.

[_^Hasarim Adansoni (Sav.).

This Mediterranean species lives in the conservatories at Glasnevin,

and in the University Botanic Gardens, Dublin, and also at Belmont,

Belfast, but it has no claim to a place in the Irish list.]

JEpihlemum scenicum (Clerck).

Salticus scenicus, Bl. (Spid. G. B. I.).

Ulster, Connaught, Munster, Leinster.

This spider has been taken by Mr. "Workman at Craigdarragh,

county of Down, It is not scarce in the counties of Dublin and Wick-

low. Elsewhere in Ireland, I have only received it from Limerick,

and from Cong, county of Galway. It is adult in June and July.

It is the commonest spider of the family in Great Britain and on the

Continent, where it has a very wide range (from northern !N"orway and

Finland, to southern Spain, eastei-n Hungary, and Italy). According

to Thorell, it also inhabits JN'orth America, and it has been recorded

from Greenland.
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It will be seen that the list contains only 225 species, but I belieye

that when the spiders of Ireland have been thoroughly worked out,

another 100 species at least will be added. The spider-fauna of the

British Islands comprises 560 species, and no less than 280 have been

already recorded from Scotland.^ Perhaps a table of the number of

species of spiders of each family known from the various countries of

the United Kingdom may be of interest. The most striking feature

of this summary is the poverty of Attidse in the Scotch and still more
in the Irish fauna.

Great Britain
and

Ireland.

England
and

Wales.
Scotland. Ireland.

Atypidae, 2 2 1

Dysderidffi, 6 6 4 4

Oonopidse, 1 1 1 1

Drassidse, 24 23 11 8

Clubionidee, 35 35 22 20

Sparassidse, 1 1 1

Tlioinisidee 45 44 16 14

Agelenidse, 22 21 10 9

EresidsB, 1 1

Dictynidse, 17 16 6 6

Scytodidee, 1 1

Pholcidse, 1 1 1

Tiieridiidse, 290 283 149 108

TetragnatMdse, 9 9 4 7

Argiopidse, 31 31 20 16

Uloboridse, 2 2

Oxyopidse, 1 1

Lycosidse, 36 33 27 21

Attidfe, 36 36 13 8

Totals, . 561 547 283 225

^ For tHs census of Scotch spiders I am indebted to my friend, Mr. "W. Evans,
F.K.S.E.
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The cMef interest to be deriyed from sucli a list as the foregoing

lies in. the allocation of the various species to their faunistic types.

The importance of Ireland and its fauna from a distributional stand-

point has been lately brought home to naturalists by my friend

Dr. Scharff, in whose Paper^ the various divisions of our animal

population are fully discussed. There is difficulty in dealing with

the spiders from this point of view, because their distribution is as

yet imperfectly known. It may be well, however, in concluding this

Paper to put forward a few suggestions, which subsequent knowledge

may confirm or modify.

It is clear that a very large proportion of our spider population

belongs to that widespread faunistic group which ranges over vast

tracts of the Holarctic Eegion, and includes the most dominant and

vigorous members of our fauna. Segestria senoculata, Drassus lapi-

dosus, Cluliona terrestris, XysUcus cristatiis, Tegenaria domestica,

Theridion lineatum, Erigone dentipalpis^ Linypliia triangularis, Pachy-

gnatlia Degeerii, Meta segmentata, M. meriancB, Araneus diadematus,

A. cornutus, A. quadratiis, Lycosa pidverulenta, Pirata piraticus, and

Pardosa ame^itata are a few typical examples of this group. Some of

them have a more or less restricted range in the British Isles ; Pisaura

miraiilis, for instance, which is found as far north as Trondjem in

Norway, seems confined to the southern half of Ireland. The north-

east and south-west trend of the line which bounds the territory held

by such a species as this seems to indicate clearly that it has spread

from south-east to north-west.

Another large section of the Irish spiders, though wide-ranging, are

more restricted in their distribution than the species just considered.

These are absent from the Scandinavian peninsula, or only reach its

southern districts, while they range across most of central and southern

Europe. In Great Britain they do not range far north, while in Ireland

they are, as a rule, confined to the south or to the south and west.

Typical examples are Atypus piceus, Micrommata virescens, Araneus

gihhosus, Lycosa leopardus, Pirata hygrophilus, and most, if not all, of

the Attidse. I have elsewhere suggested that the animals of this

group have spread in the Irish area from west to east, as well as

from south to north, and that they are considerably older than the

widespread section which has travelled from east to west ; that indeed

they lived in the districts south and west of the area of deposition

1 "On the Origia of the European Fauna," Proc, R.I. A. (3)vol. iv. No. 3, 1897.

See also G. H. Carpenter, "The Problems of the British Fauna," Nat. Science,

vol. xi., 1897, pp. 375-386.
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of the Pleistocene Drift. " Prosthesima Latreillei and Oxyptila praticola

seem members of this section which have been able in Ireland to

spread farther east and north than the others.

A comparatively small, but well-marked section of the Irish

spider fauna is to be assigned to the northern group. These species

are abundant in the north of Europe, but seem to die out towards the

south, while some of them re-appear in I^orth America, suggesting

the range of such mammals as the Varying Hare, As examples may
be given Prosthesima subterranea, Crijplioeca sylvicola, Textrix denticu-

lata, Ammirohitis fenestralis, Erigone longipalpis^ Tmeticus Suthivaitii,

Pathifphantes nigrinus, Lepldhyphantes terricola, Linypliia insignis,

Bolyphantes luteolus, Pardosa palustris, and P. herhigrada. It is

interesting to notice that several of these species

—

Ammirolius fenes-

tralis, for example—are abundant over the whole of Ireland, while

they are absent or very scarce in southern England, notwithstanding

that they range far south in France. It is impossible to suggest what
can have prevented the southern advance of these species in Great

Britain, when we see that they have passed so far on in Ireland and

on the Continent, But the fact clearly indicates that they entered

our area from the north.

A yet smaller group of Irish spiders can be assigned with confi-

dence to the oldest section of our fauna—the Lusitanian or south-

western section, characteristic of south-western Europe and the

Mediterranean shores, sometimes with a restricted distribution in

Ireland, sometimes extending into western or northern Britain

—

Bysdera crocota, Agroeca celans, A. gracilipes, Tegenaria liihernica,

Iheridion aulictim, Lascsola inornata, Teutana grossa, Cnephalocotes

curtus, and PorrJiommu myops are examples of these.

There remain certain species which are decidedly western in

their range, and are therefore to be reckoned among the old

members of our fauna, though there is not sufficient evidence to

warrant us in assigning them definitely to the south-western group
;

some of them at least may have come into our area from the north.

These species, some of which are among the commonest of Irish

spiders, are absent from the Austro-Hungarian fauna or only present

in the western regions of that country, while a few have not been

recognized at all on the Continent. Examples are

—

Oonops pidcher,

Agroeca proxima, Oxyptila Jlexa, Hahnia montana, Amaiirohius similis,

Theonoe minutissima, Neriene ruhens, Erigone promiscua, Tmeticus

prudens, Batliyphantes pidlatus, Leplitliypliantes Blachivallii, and

Pardosa nigriceps. These western species seem able to hold their

ground in numbers in our island, and specially in Ireland, while

K.I. A. PEOC, SER. Ill,, VOL. V. P
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they are giving way on the Continent before newer and more

vigorous rivals.

As changes in the frontiers of states on the map of Europe speak

to the politician of the varying fortunes of the struggle between races

and nations of men, so the ranges of animal species, as traced out

by the naturalist, give hints of the progress of the age-long conflict

between the myriads of living creatui-es for possession of the land.



Pkoc. R. I. A., Seu. hi., Vol. V. Pl.AlK I.

TYPES AT INISTUflK.

TYPES AT CLARE ISLAND.





[ 211 ]

YIT.

NOTES UPON A RATH SOUTEKRATN" AT GrRTEEN, GAINS-
TOWN, COUNTY WESTMEATH. Br KEY. WILLIAM
FALKINER, M.A. [Plates II., III.]

[Read November 14, 1898.]

The Rath of Gurteen is situated upon tlie property of Lord Congle-

ton, within four miles of Mullingar, in the parish of Moyliscar, and

about 500 yards from the Roman Catholic church of Gainstown.

In this rath there is a very interesting souterrain which is, I

believe, one of the best preserved and most accessible examples of its

GROUND PLAN

GURTEEN SOUTERRAIN

kind in existence ; but although discovered many yeai's ago very few
beyond the residents of the immediate neighbourhood are acquainted

with the fact.

K.I.A. PEOC, SEE. III., VOL. V.
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Tlie entrance to the souterrain is in the inner enclosure of the

rath, and the passages and chambers are all contained, with the

exception of the actual entrance, "n-ithin the thickness of the vallum

(sketch plan, a, b, c, and d).

sf#

ip-#;it -
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Seletch Plan of Gurteex Eath and Souterrain.

The greater portion of the mound has long since been removed,

but in the part still remaining there lie not only the structure which

is the subject of these notes, but, I am strongly of opinion, another

souterrain as well, as the configuration of the ground, I think, plainly

indicates at e, f, g, and h ; and this opinion, formed at first sight, is

strengthened by the existence of local tradition to the same effect.

The entrance to the souterrain consists of a very strongly con-

structed doorway formed of jambs of large rough stones surmounted

by a Cyclopean lintel. (Plate II.)

The portion of the passage leading from this entrance to the vallum
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is covered by a mound of earth, but this, as well as the vallum, itself,

has in tbe course of ages lost much of its original height, the earth

of which both are mainly composed having been washed down and

their contour changed by the action of those various agencies ever at

work in denuding and obliterating ancient earthworks, especially by

the untiring continuous labours of that universal leveller the earth-

worm ; but when this rath was in its pristine condition, the vallum and

entrance passage leading to it probably presented a sharp and well-

defined outline both in plan and section.

The entrance faces the east ; and the passage, which is 3 feet by

3 feet, runs in a straight direction for a distance of 17 feet, during

which it dips about one foot : here there is a step down of 10 inches,

and at the same time an elevation in the roof giving a clear height of

5 feet 10 inches—probably 6 feet originally. At this point the passage

takes a direction at right angles for a distance of 8 feet, at the further

end of which, and midway between floor and roof, there is a large flat

stone, roughly about 9 inches thick, forming a shelf 3 feet long, i.e.

from side to side of the passage—and 3 feet wide.

Plate III. gives a fairly accurate idea of the interior of the souterrain

at this point. The opening upon the right represents the outer passage

17 feet from the entrance. Underneath the stone shelf is seen

the entrance to a passage 2^ feet by 2|- feet. The sides and roof

are composed of very large and rough unhewn stones. This passage

trends slightly to the right, and dips about 10 inches in its length

of 9 feet when it leads to No. 1 chamber of beehive shape built of

rough stones and closed at the apex by a large, roughly circular flag,

evidently about 3 feet in diameter. This chamber is 7 feet high

with a diameter of 9 feet at base. The doorway is formed of very

large rough stones, but the chamber itself, except in the lowest course,

is microlithic.

E-eturning to what we shall call the ante-chamber :—The entrance

to the second passage is placed above the stone shelf to the left. This

entrance is 3 feet wide by 2^ feet high, but unfortunately the upper

flag-stone or lintel is broken in two at this point, and the passage is

rather blocked ; there is, however, sufficient room for a person of

average size to creep through.

This, I may mention, is the only failure in this ancient building,

as from the outer entrance throughout all the ramifications of the

souterrain the stones are evidently in their original positions. This

passage narrows to 2^ feet wide within a few feet of the entrance,

and running in a westerly direction for 12 feet, on the left side we
Q, 2
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come to an off-set passage at right angles 20 inches by 20 inches, and

5 feet long, leading to No. 2 chamber, also of beehive form, and 6 feet

high by 6 feet diameter at base.

Passing this entrance, the main passage, dipping gradually, curves

away to the left, until for the last 20 feet or so of its length it runs

almost north and south. The total length of this passage is 46 feet.

The walls and roof are formed of large rough stones ; the floor is of

very hard clay with rocks frequently appearing, and in its entire

length it dips about 18 inches.

No. 3 chamber, which is the largest, lies at the end of this passage.

It is 1^ feet high from floor to apex, and 10^ feet diameter at base.

The apex is closed by two large flags with other stones overlying

them.

A sectional view of this chamber, and of the rath mound, and a
portion of the passage, is here given.

CURTEE:N SOUTERRAIN C WEST-MEATH.

Section cf Hfiih i^^twi Shawirtg target Chtunhtr d Porlum qf fttsso^c

Dtp cf passage cn£ foot in 2a

Concluding, I may add that to the south of this rath, and in

immediate proximity to it, there lie what appear to be the remains of

very ancient buildings, in fact, the place is covered with ruins, some

comparatively modern, but others, formed of cyclopean and deeply

laid stones, which probably mark prehistoric sites.

In bringing the subject of this souterrain before the notice of the

Academy, I do not presume to offer any new suggestions as to the

age or origin of such structures. As we explore these remains of

prehistoric times we are groping in darkness, in more senses than one.

Can we hope ever to solve the enigmas they silently propound?

Personally I am inclined to the theory that the popular name by which
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these numerous earthworks have invariably been known, contains the

fossilized story of their origin.

" Danish " forts or raths they are universally called, and Danish

they doubtless are, but not of those later Danes who come within the

range of true history, but Danish from the Danans, or " Tuatha de

Danans," who, once the masters of this island, were conquered by the

great Milesians—conquered but not exterminated, or even banished or

expelled—vanquished as kings and owners, but permitted to remain

as deities—driven from such loi'dly sites as Tara's Halls, and com-

pelled to dwell in green hills mid caves of the earth—deprived of tem-

poral but invested with supernatural powers—magicians, soothsayers

irom the first. The direct ancestors of Deena-Shee and Banshee

—

the originals of fairies, "good people," and " Damii/ men,^^ et hoc

_ffenus omne.

So speak the legends, traditions, folk-lore, and superstitions of our

country, supported by the existence on all sides of these venerable

and venerated green mounds, " Danish Raths," with their ancient

thorn trees, and hidden and mysterious souterrains, the treasure

chambers, last refuges, or laloratories of a conquered race of reputed

magicians.
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VIII.

NOTICE OF A CEAIs^NOG AT LOUGH-A-TEIM, KILLUCAIT,

COUNTY WESTMEATH. By REY. "WILLIAM FALKINER,
M.A.

[Eead November 14, 1898.]

About twenty years ago a small bog-lake, tipon the estate of tlie Earl

of Longford, near Knockaville, County "Westmeath, was drained. Its

name was Longh-a-Trim, and near the centre of the ground once-

covered by its waters there was, until a few months ago, a low,

circular mound which was known as "The Island." Early in the

summer the tenant of the lands conceived the idea of top-dressing the

old lake bed with the earth forming this mound, and in the course-

of levelling it was discovered that the whole island was surrounded

by, and studded over with, black oak piles.

I regret that the work of demolition was completed before I had

an opportunity of inspecting the place ; but having visited it last

September, I collected sufficient evidence to convince me that " Tlie

Island" marked the site of a most interesting crannog. Fortunately

the workman employed in removing the mound is a highly intelligent

man, with a decided taste for archaeology, and having his wits about

him, he carefully observed the construction of the crannog so far as it

was brought to light. This most fortunately was not far— as beyond

removing a few of the oak piles, and the surface of the island, the

original structure has not been interfered with.

At a depth of about 4 feet a rough floor of beams was laid bare,

but not removed ; a great quantity of ashes, burnt wood and bones

was met with near the outer portion of the stockade, but from what I

ha;ve been able to gather I believe that the principal features of the

crannog have entirely escaped.

Upon walking over the ground I was able to observe a quantity of

bones, amongst others, those of wild swine—red deer and oxen. I

found several boars' jaws, with large tusks still remaining. Also-

the horns of the ancient crumpled-horned ox.
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I was fortunate enough to obtain these interesting objects^ :

—

IS'os. 1 and 2, horn combs, well made specimens in a fair state

of preservation and several fragments, but all of the same typ?.

differing only in detail of ornament. The horn of which these combs
are composed is in a wonderful state of preservation, and upon being

rubbed with the finger show a perfect polish, and a greasy surface,

owing, no doubt, to the lasting nature of the pomatum used by the

ladies of Lough-a-Trim in the lake-dwelling times.

The pectinated portions are in separate pieces (IS"o. 3), all exactly

similar and beautifully fitted.

No. 4.—Section of comb.

1^0. 5.—A bone pin of well known type.

!N'o. 6.—Portion of another large horn pin.

No. 7.—A curious stone object roughly shaped, with a knife or

other sharp instrument, and scored on both sides. It is of very soft

friable sandstone, stained black, probably from contact with burnt

remains. This object was probably intended for a polishing-stone, as

pumice is used at present in rubbing down articles of metal or wood.

No. 8.—A hammer-stone bearing traces of abrasions at the ex-

tremities.

No. 9.—Portion of a whet-stone of ordinary type.

No. 10.—Bronze pin ornamented with dot-and-circle and^V-shaped

pattern.

No. 11.—Bronze pin with head cross-hatched probably for the

reception of enamel.

No. 12.—A small object of iron, probably a holdfast.

No. 13.—The greater portion of an amber ring of rough work-

manship.

No. 14.—Portion of wooden ladle.

So much for the " earnest " yielded by this crannog, and from the

fact that these objects were found without special search, I think we
may reasonably expect greater things upon close investigation.

^ See illustration on next page.
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Objects found in the Crannog at Lough-a-Trini.
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IX.

SELF-PAEASITISM OF CUSCUTA REFLEXA. Br
HEIs^EY H. DIXO^, D.Sc.

[COMMUXICATED BY PROFESSOR E. P. -WRIGHT, M.D.]

[Read December 12, 1898.]

So far as I know, cases of a parasite sending haustoria into tlie tissues

of its own branclies have not been previously recorded. Peirce,^

indeed, states that he has looked for such cases in Cuscuta, but has

failed to find them, and concludes that it is improbable they occur.

Some three years ago I happened to cut sections of the branches

of a specimen of C. reflexa twining on Cofoneaster micropTiylla. I

noticed that in several places haustoria were developed, connecting

one branch of the parasite with another. At the time I thought that

the development of cork on the surface of the Cotoneaster prevented

the penetration of haustoria into it ; and that the Cuscuta, unable to

support the two branches which were climbing on the host, was

utilizing the haustoria to transfer all the available material from one

branch to the other, concentrating, as it were, all its resoui'ces in the

maintenance of one branch.

Recently, however, cases were found from the same material which

do not bear out this explanation. Thus, in many instances, the parasite

did actually penetrate into the tissues of the stem of Cotoneaster, and

specimens were obtained showing that where two branches of the

Cuscuta twine on the host, one may simultaneously send haustoria

into the Cotoneaster and into its own neighbouring branch. The
distance between the two haustoria was in some cases less than one

millimetre. Similar examples were found where two branches

twined on Hedera helix.

These observations would seem to show that the self-parasitism is

not dependent on the stimulus of starvation. For in the cases men-

tioned the parasite was actually simultaneously drawing on the

supplies offered by its host, and maintaining connexion with its own
branch.

What determines which of the two intertwining branches of the

parasite shall form the haustoria seems hard to discover ; structurally

1 " Annals of Botany," 1893, p. 291.
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they often appear nmch the same. HoTvever, if the haustoria have

been long developed, the branch into which the hanstoria have pene-

trated presents the appearance of being exhausted, i. e. the cells of its

parenchyma are devoid of starch, and their protoplasm is very scanty.

In a case where four branches twined together, A sent haustoria into

B, and B into C, and lastly D into C. From this it would appear

that the branches are not differentiated into those which will act as

hosts and those which will act as parasites. For in this case B took

on both parts.

The haustoria developed in these examples of self-parasitism

resemble those normally developed ; except that, as a rule, the surface

of the haustorium advancing in the tissue of the host branch is smoother

than that developed in a true host. In the latter case the superficial

cells of the haustorium are usually elongate and lobose : in the former

they appear polygonal, not much longer in one direction than in

another. Another point of difference between the normal haustoria

and those fonned in the parasite's own tissues is that in the latter

case tracheides are seldom developed in the haustorium. This, how-
ever, is not a constant difference, and a few specimens were found in

which a central stand of tracheides was well developed in a hausto-

rium connecting two branches of the parasite. Of course the small

amount of tracheidal elements in the stem of the adult Cuscuta renders

a large development of tracheides in the haustorium of the parasite

superfluous.

It sometimes happens that the epidermis, beside the connecting

haustorium of the two branches, presents a very peculiar appearance.

It is well known that where the branch of Cuscuta lies in contact

with its host the epidermal cells assume a columnar foiin. "Where

the two branches of the parasite come into contact the columnar epi-

dermis may be formed on each. The outer ends of the epidermal cells

of both become pointed, and the two epidermises interlock together,

so as to form what appears in section a single tissue two cells deep.

"When stained this tissue stands out markedly from the other

tissues of the branches, not only owing to the shape of the cells, but

also on account of the different structure of its nuclei. The nuclei of

the other tissues are large when compared with those of other flower-

ing plants, and are very rich in chromatin, and consequently stain

vigorously with blue dyes. The nuclei of the interlocking epidermises

become relatively enormous and almost fill the whole cell ; the blue-

staining elements are relatively reduced, while many red-staining

bodies (nucleoli) are seen within the nuclear membrane.
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X.

l^OTE O'N SOME SHELL IMPLEMEJ^TS EEOM BARBADOS.
By C. G. TOUIs'G.

[Eead January 16, 1899.]

The only stones fennel in Barbados are a coralline limestone and a

sandstone.

The first is very soft, fnll of air-spaces, and composed of fossils,

mostly corals, cemented together. It is friable and cannot stand a

blow. The sandstone is also easily broken. Neither of these stones

would be of any use for conversion into implements.

In old days the island of Barbados vras thickly inhabited by Caribs.

It is fertile, the soil being a loose garden mould, and easily worked.

A contrast to the tough, blue clay soil of the north coast of South

America, washed by the muddy waters from the Amazon. I have

been told by present residents in Barbados that some tliirty or forty

years ago shell implements, such as are now presented to the Academy,

were very plentiful, being found in the ground from time to time in

the course of cultivation. I^ow they are not easily obtained. On
examination it is easy to detect their origin ; in some cases part of the

twist in the shell still remains at the upper end. The inequalities

on the chipped side were smoothed down to meet the natural free

margin of the shell, now the cutting edge of the implement. There

are many large shells found in the deep water outside the reef, fished

up by divers, which are capable of being converted into implements,

but comparing some specimens with these it seems that the " Conch

shell" (Stromhus gigas) is chiefly used.

On the low cliffs near the sea I have frequently come across

heaps of fragments of these shells, but never found any formal im-

plements among them.

One shell was capable of being converted into one large imple-

ment and many small ones, the small ones requiring much more

rubbing than the larger ones to bring them into shape.

In a private collection I saw one that had a very good attempt at

ornamentation, the upper end being cut into a rope pattern, as if the
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worker had imitated the natural spiral of the shell, placing them close

together.

What use these implements were put to is now only a specula-

tion ; but it is probable that they were used for all purposes, such as

tilling the ground, fighting, &c. It is still a greater question what
the people who made and used these implements would have done if

no large shells were to be found in the sea round them. One thing,

however, is certain, that they would have found other material to suit

these purposes. Smooth stone implements, like those from British

Guiana, composed of granite or other igneous rocks, have been found,

but very few. These were evidently imported.
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E. BROWNE, ir.D.

XI.

OF GARTJMNA AND LETTER-
COUNTY GALWAY. By CHARLES
[Plates IV. and Y.]

[Eead November 30, 1898.]
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I. IlSTTEODTJCTOET ReMAEKS.

The group of islands which separates Greatmans Bay from Kilkerrin

Bay, and which are of interest as containing probably the poorest and

most primitive population in Ireland, was chosen as the field for the

seventh of the annual local surveys which have, from the first, formed

a regular part of the work of the Anthropological Laboratory of

Trinity College. It was at first intended that the whole group of

islands shoitld be included in the scope of the inquiry, but the field

proved too large to be thoroughly worked in the time available, so a
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selection liad to be made, and in consequence tlie remoter islands of

the group, Garumna, Lettermullen, Furnace, and Dinish were cliosen

;

and Lettermore, tlie most northerly island, and the one nearest the

mainland, had to be left unworked. The methods of observation were

those employed in previous surveys of this nature, and fully described

in earlier reports, and so they need no description in this Paper. It

should be stated that these islands were chosen for survey as

beino- a secluded and primitive portion of the old territory of lar

Connaught, as the whole district could not be worked, and that

what is said as to mode of life, customs, &c., applies, for the most

part, to the state of affairs on the opposite part of the mainland, and

especially to the wild and desolate Curraun peninsula to the east of

the islands.

II.

—

Physiogeapht.

The islands surveyed form part of a group which lies at the mouth

of Kilkerrin Bay, about ten miles to the north of the Isles of Aran,

and at a distance of about thirty miles from Galway. They are

separated from each other and from the mainland, by arms of the

sea, none of which are very wide, but they have always been greatly

cut off from the outer world, as the part of the mainland which lies

nearest to them (with the exception of the Crumpann peninsula,

which is similar in soil and surface) is wild moor and bog, and very

sparsely inhabited.

Garumna is the largest island of the group, measuring about five

miles in length by four in greatest breadth. It has an area of 5870

acres, and a population, in 1891, of 1706. It is divided into four

townlands, Crulogh, Knock, Maumeen, and Teernea.

Lettermullen lies to the south-west of Garumna, from which it is

separated by a narrow channel nearly dry at low water. It measures

about a mile and a-half long by a mile wide. It has an area of 787

acres, and a population of 549.

The other islands of the group, Purnace, Crappagh, Dinish,

and Inishark, lie beyond Lettermullen. They are much smaller,

the largest and best of them, Purnace, having an area of only

218 acres. Their combined area is 497 acres, and their population

251.

The islands are now connected to one another and to the mainland

by a chain of causeways and swing-bridges, built, during the last few

years, by the Government, and completed in 1897.
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The surface of the islands is extremely undulating, but nowhere
reaches any great elevation. It mostly consists of rock and moor;

and in the centre of Garumna nothing can be seen but bog interspersed

with rocky tracts of bare granite, rounded and marked by glacial action,

and studded here and there with large boulders of granite, many of

which are from ten to fifteen feet, or even more, in diameter. Turn
which way one will, great stretches of bare stony ground, thinly

covered with peat in the hollows, meet the eye. ISTear the coast the

soil is still rocky, but greener, and it is here that what cultivated land

there is is to be met with. The islands contain several lakes, some

of them of considerable size, and dotted with islets. These are said

to be full of trout. The northern end of Garumna is greener, flatter,

and less rocky than the southern and western.

LettermuUen has the same rocky surface as Garumna, but contains

no bogs, which necessitates the inhabitants going to Garumna for fuel.

Its soil is'xleeper and of a more clayey nature, and there is more
grass and tillage.

Purnace is the greenest and best island of the group.

The shores of these islands are rocky and rough, but nowhere are

they high, nor do they rise in any place into cliffs. At a few spots

there are small stretches of strand, and the south-west shore of

LettermuUen consists of rock and shingle.

The vegetation of the islands is scanty and poor ; the soil is thin

and unproductive at the best, but the surface has undergone great

denudation, partly by nature, but more largely due to the surface

turf having been stripped off for fuel for generations past, not only

for the use of the inhabitants, but largely for export to the Aran
Isles.

Many places on the islands which were green within the memory
of man are now bare rock, the thin peaty layer of soil having been
stripped off. There are but few trees, and these are chiefly to be

found in the northern part of Garumna. The grass is scanty and poor,

and even the heather is weak and stunted.

Mr. P. Toole, of Lettermore, estimates the area of utterly

unproductive moor and rock in Garumna, at about 2500 acres.

A more utterly barren, dreary looking region could hardly be
imagined.

The climate is mild, but very wet ; snow and frost are seldom

experienced in winter, but rain and storms are frequent and
severe.

The following description of the island was given in an article
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by Mr. E. Keogh.^ It applies, however, only to the eastern

end:

—

" The general contour is undulating, rising in general slopes or

hills, the intermediate valleys in many instances being occupied by
small lakes. The geological formation consists of granite rock, of

which there is an unstinted supply. Approaching the island from

the direction of Carraroe boatslip, the visitor is struck -with the

appalling desolation of the scene. From the vs^ater's edge, across the

whole island, the space seems occupied by bare rocks, those on the

shore being washed white by the action of the sea. The peaty soil,

if ever deposited, has long since been washed away^ from the greater

part of the surface. A perfect maze of granite walls, bounding the

holdings and their innumerable sub-divisions, hides out all view of

vegetation or of land. There are no trees or shrubs on Garumna, and

were it not for the almost numberless cabins that dot the face of the

island, one could hardly believe the place inhabited, it appears so

utterly uninhabitable."

III.

—

Anthropography.

1. Methods.—No new methods or instruments were used, every-

thing being done exactly on the lines described in previous papers to

which the reader is referred. Each district worked possesses difficul-

ties of its own, but this one had none special to it, and the weather,

during my visit, was for the greater part of the time more favourable

to photography and open-air work than that experienced on some of

the other surveys. In doing work of this kind, note-books ruled and

headed for nigrescence tables (to be copied out from the cards as they

are filled, and save time and trouble both when noting and afterwards),

for indices, and for each subject to be investigated, are almost indis-

pensable.

2. Physiccd Characters :—
(a) The General Physical Characters of the people are as given

below, though some differences are said to exist between inhabitants

of the dilferent islands. On the whole, the people are well developed

and good-looking, but they seem to age early.

^ Ifeiv Ireland Maffazme, vol. ix., p. 193.

2 Stripped oS for fuel, rather.—C. E. B.
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Stature and hulk.—The inhabitants of these islands are of average

stature, or slightly above it ; there are very few of the men who can

really be termed small, and a good proportion of them are of tall sta-

ture. ^J'he mean height of the 65 adult males measured was 1 739 mm.,

or 5 feet S^ inches. The extremes were 1650 mm. (5 feet 5 inches),

and 1R55 mm. (6 feet 1 inch). Of these 65 men, 8 were of 1800 mm.
(5 feet 1 1 inches) and upwards. The general build is stout and square,

with great depth of chest, and their muscular strength seems to be far

above the average. Their lifting power is especially great. They are

very hardy, and capable of bearing a great deal of hunger, fatigue, and

wet.

The women seem to be above the average in height, and are very

stout and strong. One young woman of 18 who was measured had a

stature of 1780 mm. (5 feet 10 inches).

Limls.—The hands and feet are large and bony, the former being

broad, with squarely tipped fingers. In spite of very hard work their

hands are well-shaped. The forearm (measured from the styloid pro-

cess to the head of the radius) is very long for the stature, and the

span of the arms {grand envergue) is also in many cases great. In no

case was this last measurement less than the stature.

The women's feet are large and flat, due to their constantly going

barefooted and carrying heavy loads.

Head.—The head is well-shaped. The forehead is upright, with

well-marked frontal eminences
;
glabella and superciliary ridges both

rather prominent. The vertex is rounded ; the occipital region does

not, as a rule, project, but rises straight in the line of the neck. The

eyebrows are thick and level, usually lighter in shade than the hairs of

the scalp, and, in a large proportion of cases, meet in the middle line.

The mean cephalic index of the 65 men measured was 76'9 (or, de-

ducting two units to reduce to the cranial standard, 74:9). It thus

lies on the borderland between dolichocephaly and mesaticephaly. In

17 instances the men measured were brachycephalic, in 37 mesati-

cephalic, and in 9 dolichocephalic.

Face.—The face is of medium length, with prominent cheek-bones.

It narrows in the bigonial region as in the case of the Aran Islanders.

The angles of the jaws project somewhat, and are apparently everted.

The nose is straight, and generally long and sharply pointed; in many
cases it is aquiline. The mean nasial index is 63'4. The mouth is

not large, and the lips are of medium thickness ; the heavy hanging

lower lip so commonly seen in the west of Ireland is not so noticeable

a feature among these people as it is among the inhabitants of the

B.I.A. PKOC, SEE. III., VOL. V. K
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islands farther north. The chin is prominent and rounded. The teeth

are usually good, sound, and even. The irides of the eyes are usually

a light hlue or blue-grey, seldom green or brown. The ears are

generally small and well-shaped, and very few abnormalities of shape

were observed.

Blcin.—The skin is rather fair, sometimes ruddy, and turns a

clear red ; sometimes freckles on exposure, but in one or two of the

villages some of the people are darker-skinned, and bronze on exposure

instead of reddening. Wrinkles come early, and are usually deep,

especially on the forehead and about the eyes. The transverse

furrow at the root of the nose and vertical furrows between the

eyebrows are common. The women do not seem to wrinkle as early

as the men.

Hair.—The hair is usually a light brown. IText in order of fre-

quency of occurrence is dark brown, then fair. Black hair and red

hair are both infrequently met with. Genuinely black hair is very

rare. The hair of the scalp is usually wavy, and very often curly.

A considerable proportion of the elderly men are bald. The beard and

eyebrows are much fairer than the hair of the scalp. In a good pro-

portion of cases the beard grows only on the chin, or is very scanty on

the cheeks (when this is the case it is usually reddish in colour). In

other cases the beard is full and luxuriant, and on these it is either

fair or dark brown.

(b.) Talles of Sair and Eye Colours

:

—
Adults.—I.

Hair.

Eyes.

Totals.
Percentage

Hair Colours.
Light. Medium. Dark.

Red,

Fair,

Brown,

Dark,

Black,

6

20

100

34

5

1

7

9

2

1

1

6

21

108

44

7

3-23

11-29

58-06

23-66

3-76

Totals, 165 19 2 186 100-0

Percentage )

Eye Colours, j

88-70 10-22 1-08 100-0 —

Index of Nigrescence, 16-66.
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Adults.—II. Females.

Hair.

Eyes.

Totals. Percentage
Hair Colours.

Light. Medium

.

Dark.

Eed,

Fair,

Brown,

Dark,

Black,

5

12

88

52

1

1

7

10

1

2

11

5

6

13

97

73

6

3-08

6-67

49-73

37-44

3-08

Totals, 158 18 19 195 100-00

Percentage ^

Eye Colours, )

81-03 9-23 9-74 100-00 —

Index of Nigrescence, 33-85.

Childeen.—I. Boys.

Hair.

Eyes.

Totals. Percentage
Hair Colours.

Light. Medium. Dark.

Eed,

Fair,

Brown,

Dark,

Black,

4

15

39

10

8

3

1

6

2

4

16

53

15

4-55

18-18

60-22

17-05

Totals, 68 11 9 88 100-00

Percentage \

Eye Colours, j

77-27 12-50 10-23 100-00 —

Index of Nigrescence, 5-68.
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Children.—II. Girls.

Hair.

Eyes.

Totals.
Percentage

Hair Colours.
Light. Medium. Dark.

Red,

Fair,

Brown,

Dark,

Black,

4

16

34

8

7

2

1

3

4

1

4

17

44

14

1

6-00

21-25

55-00

17-50

1-25

Totals, 62 9 9 80 100-00

Percentage \

Eye Colours,

)

77-50 11-25 11-25 100-00

Index of Nigrescence, 6-25.

(c.) Physical Proportions.—The proportions borne to the stature

(taken as 100) by the main measurements are given in this as in pre-

vious reports. They bring out distinctive points not otherwise obtain-

able, and show considerable differences from those obtained from the

measurements of people in other localities.

Face : The face is long in proportion to the stature, the average

being 7*2 (as against 6-6 of the canon) but relatively with the

average of other districts surveyed it is short. The extremes noted

in the islands were 6-2 and 8-3.

TJfper Face.—The mean proportion for this measurement is 4-0,

as against 4-4 for Inishbofin, 4-3 for the Mullet and Inishkea, 4-16 for

Ballycroy, 4-6 for Clare Island and Inishturk. The extremes noted

wei'e 3*3 and 4-7.

Nose.—This does not bear a very constant relation to the stature.

The mean for this proportion is 2*9, and the proportions noted varied

between 2-4 and 3-5.

Sitting Height : The proportion borne to the stature by this

measurement is about the same as that noted in Clare Island. The

mean of the 65 measurements is 52-2, and the extremes noted were

50-5 and 55-8.
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TJppEE Limb : Span.—In no case was this less than the body

height. The mean of those noted was 104-7j and the extremes 100

and 109-7.

Sand.—The hand is long relatively to the stature, its mean pro-

portion being 11"3. The extremes met with were 10-5 and 12*1.

Forearm.—The forearm is very long, giving a higher mean propor-

tion than that obtained in any other district yet surveyed. The aver-

age for the sixty-five men measured is 15*7, as against 15'18 for the

Aran series, 15-03 for Inishbofin and Inishshark, 15-43 for the Mullet

and Inishkea, 15-3 for Ballycroy, and 15-2 for Clare Island and Inish-

turk. This measurement was fairly constant in its proportions to the

stature. The extremes noted were 14-8 and 16*9 (an exceptional

case).

(d.) Detailed List of Measurements.—{See accompanying Tables,

:es 232-238.^pages 232-238.)
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No. Name. Age.

Locality of

Eye
Colour.

Hair
Colour. Skin.

Nose
profile.

i
Ears.

J

Father's Mother's
people. people.

1 M'Donagh,
Michael,

35

(?)

Letter-

mullen
Letter-

mullen
blue brown ruddy straight Outstanding

;

1.

2 Audley, Martin,

.

60 )) )) blue dark pale aquiline Flat ;

3 Loftus, Timotliy, 40 M )5 grey red-

brown
ruddy straight Outstanding 1,

4. Conneely, Bartly, 36 Garumna Garumna grey brown pale straight Outstanding

5 M'Donagli,Mark, 23 Letter-

mullen
Letter-

muUen
blue brown pale straight Flat

6 Vaughan,
Stephen,

40 >) M blue dark dark straight Flat

7 Lydon, Colman, . 25 Garumna Garumna green fair pale straight Flat

8 Lee, John, 40 Letter-

muUen
Letter-

mullen
blue dark ruddy straight Flat

9 Flaherty,Patrick, 30 >) >> grey fair ruddy straight Outstanding

10 Joyce, Patrick, . 22 )j )> grey brown ruddy straight Flat

11 Mullin, Patrick, . 45 >) >) blue dark pale straight Outstanding

12 Audley, Joseph, 40 )> )> blue brown pale straight Flat

13 Flaherty, Bartly, 20 )) )

)

blue fair ruddy straight Flat

14 Farmer,
Laurence,

42 Garumna Garumna blue brown pale straight Flat

16 Trayer, Colman, 47 M )» hazel dark pale straight Flat

16 Lee, Bartly, 21 Letter-

muUen
Letter-

mullen
blue brown pale straight Outstanding

17 Folan, Bartly, . 30 Garumna j> blue brown ruddy straight Outstanding,

lobes attached

18 Flaherty,Patrick, 20 Letter-

mullen
Arran I. blue brown pale straight Outstanding,

lobes absent

19 CuiTan, Martin, . 25 Garumna Garumna blue brown pale straight Outstanding

20 "Walsh, Michael,

.

20 >> >> green dark pale straight Outstanding,

lobes attached

21 Folan, Patrick, . 50 >> )) blue brown ruddy hooked Outstanding

22 M'Donagh,
Michael,

30 >) >> grey brown pale straight Outstanding,

lobes attached

23 Curran, Patrick, . 33 J) j> grey dark pale slightly

curved
Outstanding

24 "Walsh, John, 24 Letter-

muUen
Letter-

mullen
blue fair ruddy straight Flat

25 Berry, John, 23 )> >) hazel dark ruddy retrousse Flat, lobes ab-
sent

26 "Walsh, Michael,

.

20 )> >) grey brown ruddy straight Flat

27 Beatty, Colman, . 40 >> )> blue brown ruddy straight Flat

28 "Walsh, Mark, . 24 " j> blue dark ruddy straight Flat, lobes at-

tached
29 M'Donagh, Jas., 25 )> )) blue brown pale aquiline Outstanding,

lobes attached

30 Keely, Thomas, . 22 >> )> blue brown pale straight Outstanding

31 M'Donagh,
Michael,

22 )> >) blue red freckled straight Flat

32 Beatty, Malachy, 21 )> »> grey brown pale straight Flat, lobes ab-
sent

33 Dirrane, Patrick, 25 )> >> blue black pale straight Flat, lobes ab-
sent



Cephalic. Facial. Nasal. Auricular
Radii.

Height. FORELIMB.

5
bo
c

.a

be
a
<a

o
o

.a

P5

O n! i
a
<D

1-1

.a

OJ SIS

M

1-.

o
>

."5

a

1
<

bo
a
-3
a a a

g
rj

v
u
O

200 160 130 68 142 108 46 30 30 126 101 100 1740 922 1835 204 283

190 150 125 74 128 108 55 31 31 126 99 99 1570 850 1588 180 255

200 153 130 67 140 110 56 38 33 132 100 101 1765 910 1890 196 283

214 162 133 76 140 110 55 34 28 125 95 96 1695 882 1820 200 265

196 157 132 74 136 104 52 32 32 128 98 95 1735 907 1810 200 282

188 150 125 71 132 102 55 29 31 120 92 92 1735 880 1800 210 280

202 156 129 70 147 112 50 36 31 130 100 102 1735 923 1842 198 265

I

204 156 124 68 142 120 55 34 34 135 98 99 1635 912 1742 190 260

197 158 134 76 143 104 55 37 32 130 97 98 1765 895 1825 196 280

200 155 124 66 134 102 52 29 29 128 93 97 1758 918 1850 198 285

194 158 124 69 142 113 48 32 32 133 96 100 1743 910 1835 207 275

195 148 120 71 130 106 52 29 31 129 95 96 1745 893 1832 200 266

192 158 124 66 142 110 50 32 32 127 100 97 1760 915 1898 205 275

200 150 119 66 145 114 50 31 31 130 100 100 1650 875 1722 193 256

200 165 124 71 144 106 52 33 30 132 90 90 1725 916 1753 185 266

199 156 138 80 140 112 56 34 31 128 96 93 1855 935 1933 204 289

200 160 126 66 146 111 52 37 33 127 96 98 1750 912 1820 200 280

195 156 128 68 138 102 51 28 28 123 91 92 1700 878 1865 196 280

200 166 120 70 145 104 52 38 34 136 99 93 1727 912 1835 201 268

196 151 125 75 142 116 53 30 29 122 100 100 1780 914 1835 195 283

198 158 132 77 142 116 57 33 28 130 95 95 1750 883 1786 190 291

200 152 118 58 144 110 44 34 31 135 98 98 1766 908 1838 195 280

204 166 118 65 148 110 49 35 34 138 98 95 1740 916 1825 203 285

210 156 128 70 143 102 49 38 33 130 96 98 1750 908 1913 209 272

205 154 125 65 145 108 45 36 35 141 100 100 1745 932 1845 190 270

198 158 120 68 145 110 50 33 34 127 100 100 1770 935 1820 212 279

202 150 128 72 142 114 51 31 31 133 105 105 1840 927 1938 205 311

199 154 133 74 140 110 49 30 30 130 95 95 1795 937 1950 205 265

198 150 128 75 134 116 58 32 32 125 103 110 1800 960 1880 191 287

210 156 120 63 142 114 46 33 34 132 103 102 1760 930 1820 185 275

200 160 127 75 145 112 55 32 30 130 103 105 1700 912 1770 198 260

188 156 125 75 138 122 55 33 33 128 96 96 1800 960 1860 192 285

202 148 130 75 136 110 50 34 29 126 97 101 1723 885 1850 198 260



Locality of

No. Name. Age.

Father's
people.

Mother's
people.

Eye
Colour.

Hair
Colour, Skin.

Nose
profile. Ears.

34 Loughlin, Bartly, 20 Garumna Garumna grey dark pale straight Outstanding, !

lobes attached!

35 LoughHn,
Edmond,

22 )) )> blue dark pale straight Flat, lobes at-

tached

36 Flaherty, Michl., 19 Letter-

muUen
Letter-

mullen
green black pale straight Flat

37 Conneely, Martin, 50 )> !) green brown ruddy straight Flat '

38 Conneely, Pat'k., 35 Garumna Garumna grey brown pale aquiline Outstanding,

lobes attached

39 M'Donagh,
Patrick,

30 Letter-

muUen
Letter

-

mullen
blue brown pale straight Outstanding

40 Lee, Patrick, 24 )) )) grey brown ruddy straight Outstanding *

41 Walsh, John, 35 " " blue brown pale slightly

aquiline

Flat

42 Lee, James, 22 )) >, blue brown pale straight Flat

43 M'Donogh,
Patrick,

22 )) )) grey brown pale straight Flat, lobes at-

tached

44 Toole, Michael, . 20 5> )) grey brown pale straight Flat, lobes at-

tached
45 O'Donnell,

Bartly,

25 " 5> grey red dark straight Flat, lobes at-

tached 1

46 M'Donagh,
William,

30
)) )> blue fair pale slightly

curved

Outstanding,

lobes attached

Outstanding47 Walsh, Patrick, . 30 Garumna Garumna blue brown ruddy straight

48 MoUoy, Thomas, 26 5» )» grey brown pale straight Flat '

49 Folan, Patrick, . 25 " 5) grey brown pale retrousse Flat, lobes at-

tached

50 M'Donagh, John, 45 J) ') grey dark pale sinuous Flat, lobes at-
|

4-rt pVlPfl

51 Walsh, Martin, . 25 " )> blue black pale aquUine
LCtL-llcU.

Flat, lobes ah- .

sent

52 M'Donogh,
Michael,

45 " 1 J grey dark ruddy aquiline Outstanding

53 Flaherty,

Patrick,

26
>) >> grey fair-

brown
freckled sinuous Flat

64 Folan, Nathaniel, 23 )> )> grey dark pale straight Flat, lobes at-

tached
55 Folan, John, 25

>) i> grey brown freckled straight Flat

56 Folan, Patrick, . 24 >» )) blue dark pale straight Flat, lobes at-

tached

57 Barrett, Patrick, 22
)> )) grey brown ruddy sinuous Flat, lobes at-

tached

58 Kelly, Thomas, . 22 )> '» hazel dark freckled straight Flat, lobes at-

tached
59 Kelly, John, 28 )> >J grey brown ruddy straight Flat

60 M'Donogh,
Colman,

22 M )) blue fair-

brown
pale straight Outstanding

61 Flaherty, Patk., 20 )> 5) grey dark pale straight Outstanding

62 Folan, Patrick, . 20 )> )> green brown pale straight Flat

63 Joyce, Patrick, . 20 )> >> grey dark pale straight Flat, lobes ab-

sent*
64 Devane, Martin, . 31 KUkerrin

>> groy dark ruddy sinuous Flat
j

65 Coneely, Patrick, 50 Garumna >> grey brown pale sinuous Outstanding



1

Cephalic. Facial. Nasal. A jricular
Radii.

Height. FORELIMB.

•3

1-1

5

1
o
o

.a

P u

.a

ni

25

o ra

.a

3

1 J3

11

1—1 O
>

u

D
>

<

bi
a

a
bi

.5 a
"3
a

i

u
o

202 154 135 75 143 122 56 31 30 130 98 96 1788 958 1870 199 281

206 154 127 73 146 122 51 33 32 135 £6 93 1740 925 1836 200 276

190 152 112 63 124 100 44 32 30 128 95 96 1820 930 1910 210 295

198 154 127 72 144 110 54 35 35 125 99 99 1736 895 1805 191 270

198 153 135 80 138 114 60 33 33 131 97 98 1760 923 1930 213 287

: 194 156 133 70 141 113 50 33 33 128 100 100 1792 945 1830 208 276

194 150 128 71 134 118 50 30 30 120 93 98 1720 915 1840 190 265

194 146 126 67 136 108 47 32 31 125 98 98 1750 893 1835 193 275

204 156 127 61 147 116 45 32 33 133 102 100 1800 945 1875 193 290

200 160 124 77 147 124 56 30 30 136 95 95 1730 905 1812 190 276

198 155 122 68 140 112 50 30 30 134 94 95 1738 925 1850 195 259

J 94 158 125 68 144 108 49 33 33 129 96 95 1650 910 1690 181 255

192 156 128 71 138 112 47 31 32 125 98 93 1680 901 1683 185 264

200 154 125 69 140 108 46 32 32 135 99 100 1851 963 1970 205 288

200 152 124 71 134 104 52 36 27 130 92 88 1698 935 1770 199 259

195 150 120 66 136 110 50 33 33 135 92 94 1700 903 1790 186 277

209 162 129 73 152 114 54 33 33 136 103 100 1680 900 1742 198 259

210 155 132 75 136 106 57 31 31 134 96 99 1820 937 1875 193 283

202 160 127 73 145 110 58 30 30 130 100 100 1682 890 1810 191 270

198 154 126 67 132 105 46 34 33 133 96 95 1760 920 1818 201 262

207 155 132 73 149 115 54 33 33 128 103 98 1720 869 1828 202 267

197 151 135 77 135 110 59 33 33 122 96 95 1723 870 1780 190 264

195 154 147 83 144 114 63 36 30 128 97 100 1780 921 1864 202 287

198 154 118 59 139 103 46 32 32 132 100 105 1722 895 1722 182 257

204 154 114 58 144 113 49 34 31 131 106 106 1714 904 1790 188 268

206 154 125 64 140 114 53 32 32 128 109 111 1705 915 1745 199 274

198 155 117 62 142 114 45 33 31 128 94 94 1780 950 1822 196 278

192 154 126 68 135 110 51 32 32 128 95 96 1780 923 1808 186 283

195 153 118 69 140 116 51 27 30 120 95 92 1705 904 1755 184 270

200 151 125 71 140 108 50 30 28 128 94 90 1710 902 1791 191 272

200 160 131 73 145 118 52 32 32 134 96 95 1700 882 1833 198 277

196 152 115 58 136 102 48 33 31 129 96 99 1626 845 1692 190 268
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Cephalic Indices, coreected foe Compaeison with Skulls.

No. Index. A. Corrected Indices.

19 83.0
^ P.. Actual Indices.

32 83.0 Brachycephalic.
15 82.S

* 4

13 82.3
'

23 81.4

45 81.4

46 81.3

39 80.4
61 80.2 > 17 Braclij'cephals.
5 80.1

I 80.0

17 80.0

18 80.0

31 80.0

36 80.0

43 80.0

64 80.0
_

6 79.8

21 79-8

26 79.8
11 79-4 >33 Mesaticephalic.
52 79-2

56 79.0
2 78.9

62 78.4
16 78.3

44 78.3
60 78.S

37 77.8

S3 77.8

65 77.6

50 77.5
10 77.5
28 77.4
38 77-3

40
7

77.3

77.2 J
37 Mesaticephals.

20 77.0
"1

47 77.0

49 76.9

55 76.6

3 76.S
8 76.5

42 76.5

63 76.4

34 76.2

22 76.0

48 76.0

12 75.9

29 7S-f
57
4

75.8

75.7 >2% Dolichocephalic.

58 75.5

41 75.3

,25 75.1

14 75.0

54 74.8

24 74-3

27

3°
74-3

74-3
>• 9 Dolichocephals.

35 74-3

59 74-2

51 73.8

33 73-3 ^
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3. Vital Statistics :—
(a) Population.—Strange though it may appear when one considers

the desolate and barren condition of these islands, yet it is a fact that

the population to which they afford a home has hardly been affected

by the drain of emigration which has so reduced the number of

inhabitants in richer and more fertile districts in the "West of Ireland.

In spite of the hard conditions of life, and the apparently unattractive

nature of the locality, emigration has been slight, and the population

has sensibly increased since 1851, as will be seen at a glance at the

tables given below :

—

Census. Population. Houses.
Inhabitants
per house.

Acres per
head.

1851 1725 224 7-70 4-09

1861 1865 374 4-98 3-79

1871 2196 438 5-01 3-21

1881 2739 478 5-73 2-61

1891 2506 431 5-81 2-81

The density of population is, it will be seen, really greater than

appears when account is taken of the poor quality of the soil and of

the population of Garumna being practically confined to the belt of

land near the shore. The actual density is 228 per square mile of

surface. There appear to be signs of a slight decrease from emigration

in the decade 1881-1891.

The distribution of population, inhabited houses, and out-buildings,

was as follows in 1891 :

—

Population. Out-
ofEces and

Persons. Males. Females.
larm-

steadings.

Garumna, . . 5870 ^' n 1706 846 860 289 114

Lettermullen, . 787 2 5 549 286 263 97 44

Inishark, . . 64 2 19 40 20 20 6

Dinish, 95 3 3 50 21 29 10 5

Crappagh, . . 117 3 28 31 15 16 4 3

Furnace, 218 3 6 130 73 57 25 9

Totals, . . 7155 2 17 2506 1261 1245 431 175
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(b.) Acreage and, Rental.—Tlie total area of the islands is 7155

acres, and the valuation £897.

The holdings are very small, and the area of cultivation per

holding averages ahout 1 acre potatoes, and 1 acre oats, barley, or

rye.

The rental varies greatly : in the poorest part of Gammna, about

Trabane village, it averages about 15s. (the best holding there pays

30s.), but for the group of islands the average rental is about £2
to £3.

Owing to the kindness of a friend I am enabled to give the figures

for Lettermullen. Valuation, £386 13s. Rental, £355 2s. ^^d.

The small size of the holdings may be j udged from the fact that

only forty-two of them pay rates.

The tillage land is often held by two or more men in partnership,

about as bad a mode of tenure as could be devised, as there is no in-

ducement to effort or improvement, and if one tenant falls behind-

hand and gets into arrears, he and his partner are both liable to

eviction.

There is a great stretch of commonage of a wild and poor descrip-

tion in Garumna.

(c.) Language and Education.—But few of the people speak

English, and these in conversation with one another, and for all the

ordinary purposes of life speak Irish only. The majority of the grown

up people met with were purely Irish speaking, and many of the

younger men and boys who had learned English at school seemed to

be rapidly forgetting that language. In Garumna practically the

whole population is Irish speaking, but in Lettermullen a considerable

proportion know English well. The cause given locally for this is

that the landlord and his family formerly dwelt in LettermuHen.

Taking the population as a whole, probably about 80 per cent, speak

Irish only. The language is now taught in the schools, and the

children learn English through it.

As the islands form part of two parishes, I regret to be unable to

give any figures as to the state of education. The parish of Kil-

cummin had in 1891 a percentage of illiteracy of 55*1
; Killanin (in

which Garumna is) had at the same time an illiteracy rate of 60 "0.

(n.) Sealth.—As before stated the people are, as a rule, robust,

stout, and hardy, and capable of bearing fatigue, hunger, and wet to

an unusual degree. On the whole the population is a wonderfully

healthy one, in spite of the adverse conditions as to dwellings, food,

and mode of life. At the same time several cases which ^will be

remarked on later, or seem to show a somewhat greater proportion of

unsoundness than has been met with in the other districts surveyed.
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For most of the following notes regarding the health of the people, I

am indebted to the kindness of Dr. Connolly, the medical officer

of the district. I had also the opportunity of seeing many cases

personally.

Consanguineous Marriages. —Marriages between persons related in

any near degree are not at all as common as in most of our western

islands, but it is said that unions of those beyond the prohibited

degree are not uncommon. The difficulties of communication in the

past, and the strong clannish feeling which still remains, causes most

of the marriages to occur within the community, and local feeling is

against breach of this unwritten rule. Several of the people (fisher-

men and kelp-burners) statedthat they considered it unlucky to maiTy

out of the islands. Each island, as a rule, too, seems to keep much to

itself in affairs of this kind. In spite of this feeling, however, the

people of Lettermullen sometimes intermarry with those of Kilkerrin,

and those of Garumna with the inhabitants of Aran and Carraroe,

places at which the fishermen call habitually. The usual result of

these marriages within the community is, as was observed in other

places surveyed, a strong personal resemblance among the people, and

a certain fixity of physical type.

Diseases.—The following notes embody what information could be

obtained as to the state of the population as regards disease. It should

be remarked that difficulty was experienced in getting accurate infor-

mation on some points. Figures are given wherever they could be

accurately ascertained. The principal diseases and diseased conditions

are as follows :

—

Insanity.—Is reported to be rare : all those that have occurred

here are said to be melancholia. Two cases have occurred since

1895.

Idiocy and Imlecility.—There are two cases of idiocy in one

family in Garumna (the parents were not related in any degree

;

father from Aran). There is also a case of slight imbecility in

Lettermullen.

Cretinism.—A case of cretinism was met with (photograph taken)

in the village of Trabane, in Garumna. A male 18 years of age, 3 feet

high. There was no relationship between parents or grandparents.

Another case, the diagnosis of which was less definite, but apparently

of the same nature, was observed in Lettermullen. Parents in this

case were distantly related. These are the only cases which have

occurred on the islands.

Epile2>sy.—Only two cases are known to exist, but there may
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possibly be more, as cases of this sort in the remoter parts of Ireland

do not usually seek professional aid, and probably, if treated at all,

come only under the observation of some " wise women."

Deaf-mutism.—There are three cases on the islands, two of them
in one family in Lettermullen. In none of the cases were the parents

related in any degree. One of these deaf mutes is by trade a carpenter,

and is very handy and clever at any work he undertakes.

Blindness.—Several of the old people are blind from cataract, in-

cluding the grandfather of the cretin in Trabane. There are no cases

of congenital blindness on the islands.

Malformations.—There is one case of " club foot" on the islands.

I could not get seeing the patient, nor could infonnation as to whether

it was congenital be obtained. One informant stated that it was,

another that it was not. No cases of hare-lip or cleft palate on the

islands. Some cases of malformations, as the result of accident,

rheumatism {arthitis deformans), and unset fractures are to be met with.

Jlernia.—Dr. Connolly has come across several cases of inguinal

hernia in elderly men. These are probably due to strain in gathering

seaweed, rowing, lifting, and carrying heavy weights.

Fevers.—During the exceptional distress of last winter and spring

influenza was very prevalent. Formerly there used to be an annual

epidemic of typhus in the islands, especially in Lettermullen, but of

late the number of cases has greatly diminished. No information

could be obtained as to other febrile complaints.

" Constitutional " Diseases.—Contrary to what has been observed

in most of the islands visited, phthisis is very common (as well as

other tubercular complaints). A great deal of the blame for this

must be laid on the wretched nature of the dwellings of the people.

During the day they have some ventilation from the open doorway,

but at night, the small cabins, consisting of only one or two apart-

ments, and containing from live to eight or more persons, together

with cattle, pig, and fowls, the fire on, and the windows not made to

open, or non-existent, have no means of ventilation, and become

simply hotbeds for disease.

One case of caries of the sternum was observed in Garumna.

Rheumatism is one of the most common complaints, especially in

winter. There are a great number of chronic rheumatic cases among
the old people.

Malignant tumours are said to be rare or unknown.

Dietetic Diseases.—Dyspepsia, in its various forms, is not uncommon,

as might be expected from the nature of the dietary. The use, or
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rather the abuse, of tea, and the share inclian meal pLays in the dietary

during part of the year, may be counted as the most common causes.

Diarrhoea is very common, in fact prevalent, when the Indian meal first

comes into use as a staple of the dietary.

As in most fish-eating communities entoparasites are a frequent

cause of trouble. Ascaris lumhricoides is the worm most commonly
observed, but L)r. Connolly has also seen others, some of which he could

not identify. Cases of " gravel " and vesical calculus are of rather

common occurrence it is said, but it is hard to be certain on this point,

as all urinary troubles are classed as " gravel," in popular parlance •

for instance, one case which really was traumatic stricture of the

urethra was termed " gravel " by the people.

Respiratory Diseases.—Bronchitis and pneumonia are, as might be

expected considering the hardships and exposure of the peoples' life,

common in winter and spring months.

Eye Affections.—Seem to be rather common. Several cases of cata-

ract in old people were roted.

Granular conjunctivitis, aggravated by the smoky condition of the

houses, and corneal ulcers frequently come for treatment to Dr. Connolly.

Skin Affections.—Scabies, "sea boils," eczema, tinea tonsurans,

and alopecia ai'eata are common.

Venereal Diseases.—Here, as generally throughout the rural dis-

tricts of the West of Ireland, syphilis and gonorrhoea are unknown.
Diseases of Women.—Few or no cases come for treatment except an

occasional case of amenorrhoea.

Accidental Injuries.—Wounds, bruises, fractures, and burns are

of common occurrence.

(e.) Longevity.—The people of these islands attain to a good old age,

and persons of eighty years and upwards are not unfrequently to be

met with. Two men died recently on the islands at the reputed ages

of 105 and 108 years, respectively. One old man was met with who
had walked several miles to get some goods at the shop, as he frequently

does, though, to use his own expression, " weak in the legs now." Ho
said that he was born on the 2nd of May, 1796, so that he is now over

102 years old.

4. Psychology.—A sketch of the mental characters of the people

seems essential in a report such as this, and inquiries on this point

have always formed a part of the work of these surveys. Besides

personal observation such as could be made during a visit of limited

duration, information was sought from people who are brought into

daily communication and dealings with the inhabitants, and who, from

K.I. A. TEOC, SEK. HI., VOL. Y. 8
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their positions and local knowledge, were likely to be reliable infor-

mants. Still the diflS.culty of treating this subject justly is great, as

local prejudices and quarrels often affect the views of an informant,

and care has to be taken to weigh and sift what reports are obtained,

and to compare the views of one with those of another.

The following is believed to be an accurate account so far as it

goes. The people of these islands are very shrewd and intelligent,

and this applies especially to the inhabitants of Lettermullen. Among

themselves they are very social but clannish, the people of the respec-

tive islands going together as a rule. They are fond of gossip and chaff,

are quick at taking a joke, and have a keen sense of humour. They

are passionately fond of music and dancing. In their dealings with

one another they are very honest, and will pay up their debts when-

ever they can. Theft is of very rare occurrence. In time of trouble

they are very kind and charitable to one another, and the totally

destitute will always be able to obtain help from even the poorest of

their neighbours. In spite of the illicit distillation which, for so long,

prevailed in this district, the people are as a rule sober and not given

to alcoholic excess. "Women seldom or never take liquor. Excesses,

when they occur, are usually connected with social gatherings of some

sort, as wakes, funerals, and weddings. It is on occasions of this nature,

too, that fights and quarrels generally arise. When a fight does occur

it very rarely takes the form, of a hand-to-hand tussle, but the men

assail each otherfrom a distance, first with hard words, and finally it may

be with stones. One of their most noticeable characters is a strong

local and personal pride. They are said to be greatly affected by praise

or flattery, but this pride is very touchy and easily offended. Prom
this pride arises a great spirit of emulation, and a certain sense of self

respect which often makes people undergo hardships sooner than do

what they would think mean or degrading. They show great patience

and resignation under trouble or suffering, which seems, in part, to be

due to the strong feeling of destiny or fatality which they share with

most of the natives of our western districts.

They are extremely moral in their sexual relations, only one

case of illegitimacy has occurred among them in the past eight

years, and only two within twenty years. In other ways they are

very excitable. Their veracity is their weak point. All informants

agreed in stating that their word was rather uncertain. When law

cases occur, which is seldom, cases of cross-swearing of great ingenuity

are common.

Whatever may be said of the people of other western districts, the
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people of these islands are not idle or lazy. They could not live if they

were, as life is one long struggle to them.

As parents they are kind and indulgent. They object strongly to

children being caned at school, as they do not usually punish tliem

corporally themselves, or, if they beat them at all, only make a pretence

of chastisement, using a bit of straw rope or sometliing of that sort.

Pumily affection is a very marked trait in their character. They are

very devout in the practices of their religion.

As might be expected from the nature of their occupations and

environment they have a strong faith in the supernatural, and their

folk-lore is rich and varied. As boatmen and fishermen they are

skilful, hardy, and courageous. With strangers they are at first shy

and taciturn, but this is largely due to slight knowledge of English.

Once they get over the first suspicion of the stranger they are very

communicative as far as the language difficulty will allow. Curiosity

and anxiety for news are very marked characters. On the whole the

people are decidedly pleasant and attractive, once the first difficulties

of acquaintance are got over.

5. Folk-Names.—The following list (on pp. 246-247) comprises

all the surnames at present to be met with on the islands.

Double surnames, i.e. the use of one name when speaking Irish,

and another, often a translation or supposed translation, when speaking

English, are not known in this district, though common in some other

parts of Ireland.

The custom prevails here, as elsewhere, of distinguishing between

people of the same Christian name and surname by affixing to the

latter the Christian name of the person's father, e.g. Tom M'Donogh
(Simon).
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Stirnames of Ganonna. 'No. of Paroilies 279.

Surname.
Xumber

of
Families.

Surname
Number

of
Families.

Allen, 1 King, 5

Barrett, 1 Kildeny, .

,

1

Bradley, 2 i Landy, 1

Conneely, .

,

14 Lee, •t

Cloherty, .

.

2 M'Cann, .. 1

Cloonan, 2 M'Donogh, 47

Conroy, 3 Maguire, 1

Cooney, 3 Malia (ilalley) 11

Coyne, 1 Mannion, .

.

1

Crowley, 1 MulkeiTin, .

.

3

CuiTan, 3 MoUoy, 1

Devane, 1 Mullin, 5

Donohoe, .

.

2 Murphy, 2

Faherty, 1 Nee, 3

Farmer, 3 0'i)onnell, 6

Flaherty, .

.

32 ' O'Loiighlin, 13

Feeney, 5 Perkins, 3

Folan, 18 Quinn, 2

Gannon, 1 Eainey, 2

Griffin, 12 Trayer (or Traynor) 4

Hernon, 3 Toole, 4

Hogan, 2 Yaughan, ,

,

Hynes, 7 Walsh, 11

Joyce, 16 "Wallace,

Keane, 1 Windle,

Kelly, 1 Wynne, X

Kerrigan, .. 1 !
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Surnames of Lettermullen, Furnace, Im'shark, and Dinish.

Surname.
Number

of
Families.

Surname.
Number

of
Families.

Audley, 2 King, 2

Banett, 1 1 Griffin, 1

Beatty, 2
1

LarMn, 2

BeiTy, 9 Lee, 6

Blake, 1 Loftus, 3

Conneely, . 10 M'Donogh, 22

Conroy,
1

2 M'Ging, .

.

1

Devane, 1 :\roiioy, 2

Dirrane,^ . 3 ' MuLkeiTin, 3

Feeney, 1 MuUin, 5

Flaherty, . 28 Xee, 1

Folan, 3
i

O'Donnell, 8

Healy,2
1

1
!

Toole, 5

Joyce, 1 Yaughan,'' .

.

5

Keely, 1 Walsh, 7

KeHy, 2

The sixty surnames given above are all tliose to be met witb on the

islands ; they are not all native, however, as some of the less common
surnames are the names of teachers or other officials, or their descen-

dants. The majority of the names are either [a) old "^^est Corinaught

surnames, either in their original form or in many cases anglicised,

or (b) the names of members of the "\^"elsh and Anglo-Korman tribes

who overran the district in the thirteenth century, (c) the names

of people from other parts of Conuaught (Kelly, O'Loughlin, and

Molloy).

^ Xot native. - Originally from the Aran Isles.

^ Originally from Clare.
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{a) The ancient surnames of this district still prevail here, and

the folloYring list gives all those now extant that could be traced :

—

Conneely. Griffin.

Clogherty. Hynes (O'Heyne).

Conroy. Keane.

Cooney. King.

Coyne. Lee (O'Lee, vel O'Lye).

Devane (O'Dubhain). M'Donogh.

Faherty. Alalia (or llalley).

Plaherty. Quinn.

Gannon (O'Concannon). Toole.

Folan.

The Tooles of this part of Connaught are a branch of the O'Tooles

of Leinster who settled in lar Connaught under the O'Flahertys.

The O'Lees "were the hereditary physicians to the O'Flahertys. The

great bulk of the names are those of adherents of the O'Flahertys

and 31'Donoghs.

(5) The "Welsh or Angio-Xorman names on the list are Barrett,

Blake, ^ Joyce, and Walsh. Williams is usually the modern form of

j^l'Williams, a branch of the Bourkes (De Burgos). The Joyces

settled in the district in the thirteenth century by permission of the

O'Flahertys to whom they always acted as adherents and followers.

IV.

—

Sociology.

1. Occupations.—From the poverty of the soil and the overcrowd-

ing of the district the people are diiven to many shifts to make a

livelihood. With one or two exceptions none of the people can be

called farmers. The community is one of fishermen and kelp -burners,

who till a little land and keep a few cattle and sheep. As has been

stated in a previous section the average amount of cultivation for a

family is about an acre of potatoes and an acre of oats or barley, or in

some cases rye. The fields are small, irregular plots, varying in shape

with the conformation of the ground, and taking the shape of the

' In the Appendix to 0' Flaherty's " H-Iar Connacht," O'Donovan states (p. 192)

that "Eiehard Caddie, dictus niger ov the Black a quo Blake," was the common
ancestor of all the present families of the name in the "West of Ireland. He was

Sheriff of Connaught in a.d. 1306 and ..." bailiffe of Galway under Eiehard de

Burgo, the Eed Earl of Ulster in a.d. 1312."
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places between the larger rocks. Even these small plots are rendered

still smaller by being cut np by rocks cropping to the surface, by large

boulders, and by heaps of loose stones gathered off the land. The land

is cropped alternately with potatoes and barley or oats until the yield

begins to fail, when the spot is let run fallow and another plot is

cultivated instead. The principal manure is "black weed" {Fucus

resiculosus), which is brought to the land from the seashore in basket

loads on the backs of women, the distance it has to be brought varying

with the proximity or otherwise of the plot to the shore. The men
gather the weed, the women carry it. It need not be said that there

is none but spade labour. The fences are lacework walls of loose

stones similar to those to be seen generally in Connemara; they are

not always sufficient, and on this account the sheep are constantly

hobbled, and frequently trespass on the crops. There are considerable

stretches of commonage, on which are kept a number of small, weak-

looking sheep, mainly for their wool, and some cattle, also of a poor

description. The number of sheep per family averages from 5 to 20.

About ten per cent, of the families have no cattle.

Yery few pigs are kept, and only about one family in every twelve

has a horse or a donkey. Fowl and geese are kept, the former being

a source of income through the eggs, large quantities of which are

exported from this district. Very few ducks are to be seen. Cattle

and fowl are taken into the houses for the night, and the pig, if there

be one, has often a snug place by the fireside. The sheep are left to

find shelter how they can. The cattle are sent out of the islands to

the mountains in the late autumn. As before stated they are small

and weak, and the mortality among them in winter is high. They

are subject to two diseases, locally termed " the cripple " and "pine,"

to which my attention was first directed by my friend, Mr. Gr. H.

Kinahan. The "cripple" attacks cattle on the mountains, and from

what I could ascertain from inquiries seems to be simply rheumatism.

The " pine " is simply starvation from insufficient food, and occurs in

the islands.

Only a couple of villages in Garumna are composed of fishermen by

profession, but practically all the men of Lettermullen fish for lobsters,

using lobster pots made of osiers grown in small swampy spots on the

islands, and from furze stems. Prom those osiers, too, are made the

baskets and creels so largely used. The prices got for lobsters, which

are sold to local dealers, are from half-a-crown a dozen for lobsters

under 11 inches in length, and five shillings for those of larger size,

in the summer months ; up to ten shillings a dozen in winter.
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Tlie fish most taken are mackerel, herring, gurnard, cod, ling,

glassan, seabream, and a few turbot. Unfortunately there has not up

to this been a good market for fish, and it has largely been taken only

for home consumption ; some of the bream is roughly salted and dried

in the sun, and sold to a local shopkeeper, who finds a market for it

in the inland parts of Connemara. The fishermen are almost a separate

caste, the kelp-burners fish only for liome use. TJutil this autumn

nets were not used by the fishermen of these islands.

Now two fishing stations have been opened by the Congested

Districts Eoard, and nets have been supplied to the fishermen.

These stations buy cod and ling, in winter and spring months, and

mackerel in season, and cure it, the labour engaged in curing being

all local.

One of the great means of livelihood is the manufacture of kelp,

a very large quantity of which is made in these islands. The process is a

very hard and laborious one, as the weed has often to be obtained from a

distance. '* Eed weed " {laminaria) only is used,* black weed {Fueus

Desiculosiis) being looked on as an adulteration in kelp. When the

supply of red weed off the shores of the islands fails short, boats go off

even to the Aran Islands to cut it there. The weed is cut by an in-

strument having a sickle-like blade, on the side of which are three

liooks (the blade cuts the weed and the hooks retain it) ; this blade is

fixed into a handle of from 15 to 20 feet in length ; curved two-pronged

forks are also used. Large heavj' rowing boats are used for weed col-

lecting. It takes twelve boat-loads to make one ton of kelp. Tlie

weed is spread out in the sun to dry, and then piled in heaps for burn-

ing. Much of the Tucus is often gathered and stacked the winter be-

fore it is burned. Ilegular kilns are not made here, but a bare, rocky

flat is selected or the thin soil pared oif the rock at a suitable spot.

It takes two men from three to four weeks to make one ton. The
average amount made in one season is about four tons for a family

which owns one boat, six or eight tons for one owning two boats.

Men with no family may only be able to make one ton, but two men
without family often combine forces and make the kelp in partnership.

The price obtained varies with tlie quality of the product, from

£1 10s. a ton to £4 10s. The kelp is taken by boat to Kilkerrin, and

sold to agents. The Lettermullen people are practically all kelp burners.

Until lately another of the local industries was the distillation of

illicit spirits, but this has been largely put down since the opening
of the causeways connecting the islands. Garumna had a celebrity

* See note, p. 268.
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formerly for the quality of the poteen made there, which was never

distilled from treacle or adulterated.

It is made only from malted barley and oats. The proportion of

oats used is one part to three of barley malt. Querns are used for

grinding the malt.

Much ingenuity is often displayed in the methods employed to

evade the police ; the spirits have even been made in boats at sea in

some cases. The prices obtained were considered remunerative for the

labour and risk incurred. The poteen sold at from 8 shillings to 10

or 12 shillings per gallon according to quality. The stills were made

by a travelling tinker who lived in the client's house while making

them. The worm was, and is, always of copper, and is the most

expensive part of the apparatus.

Trades are few ; there are seven weavers who make the homespun

flannel and frieze largely used by the people, for making which

they receive tenpence a yard. Tlie looms and warping frames are of

primitive type. There are five boat-builders in the islands, who can

build all the types of boats in local use ; three or four tailors, and

a. carpenter.

There are several general shops at which goods of all kinds may be

obtained, and since the causeways have been opened carts from the

mainland come through the main roads of the islands and sell goods of

various sorts.

There is no regular work for labourers, but occasional work is paid

fit the rate of Is. 6d. a day and the man's food. None of the men from

this district migrate to England or Scotland as field labourers, but

some of them go to the couuty Clare to dig potatoes, where they are

boarded and lodged and get about 9 shillings a week.

In some parts of Garumna turf is cut for export to the Aran

Islands and the opposite coast of Clare. A good deal of the denudation

-of the surface of the island is due to this cause, as Garumna has been

fur generations the principal source of the fuel supply to Aran and

Lettermullen. The price obtained could not be ascertained. The

turf exported is mostly carried in boats of about four tons, termed,

according to their rig, pookliauns and giouthoges.

The women, besides their ordinary domestic duties, take part in

all field work of every description, cut and carry turf and seaweed for

manure. In the case of the Lettermullen women they have to carry

the turf home in baskets on their backs, a distance of over four miles.

They shear the sheep, an operation looked on as woman's work, and,

s.% a rule, only carried out piecemeal, just as much wool being taken as
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is required, and no more.^ They card, dye, and spin the wool thu&

obtained ; they rear fowl for the eggs, which are either bartered for

goods or are sold to the shopkeepers at a rate varying from IO5. the long^

hundred (120) in winter to 3s. Qd. in summer. They also gather car-

rageen moss from the rocks at low water, which they dry in the sun and

sell at from fourpence to sixpence a stone. The moss, however, requires

picking after purchase, as other weed is often mixed with it.

Even the young children have to take their part in the struggle for

existence ; they help at carrying home the turf when saved, tend cattle

and sheep and keep them out of the crops, and gather periwinkles,

which they sell by the " bucket," for which measure they get about

Is. Qd. in the winter season. These periwinkles all find their way tO'

the London market.

Yery little work is done during the winter months. Weed for

manure is gathered then, and it is then, too, that poteen is made.

Altogether, the life of these people is one long struggle against

adverse circumstances. The margin between a good year and one of

distress is, and must be, from the nature of things, a very narrow one,

and a bad season moans destitution.

2. Family Life and Customs.—Families are large, as a rule, and

from an early age the children have to help at household and general

work. Quite young children do a lot of work in the way of tending-

cattle and sheep, carrying turf, &c., as back-loads. They go to school,

if at all, at about six years of age, and leave at thirteen or four-

teen. They are said to be smart and intelligent, but are hindered

greatly in their progress by the irregularity in attendance caused by
their being kept at home to aid in various kinds of work. The result

of the early participation in the struggle for existence is that, to use

the words of Mr. Healey, National Teacher of Lettermullen, " there is-

no childhood, properly speaking. From infants they become little men
and women at one step." After leaving school they enter at once into-

the regular work of grown-up people. "Very few of the young folk

emigrate, though a larger number do so now than formerly. As before

stated there is no annual migration to England or Scotland for field

work, but a few go to Clare and the east side of the county Galway.

The young people of different sexes are not, as a rule, to be seen

together, but go in groups by themselves. Public opinion is very strict

on the score of their relationship, and a girl would not be allowed to

1 The average weight of a fleece is about 1^ lbs. Wool is bought to make up
deficiency at the average rate of tenpence a pound.
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walk a hundred yards up the road after sunset even with a cousin.

Marriages are arrangedby the parents, and there is, as a rule, no previous

courtship. The fortune is seldom or never money, but consists of two

or three cattle, or a couple of sheep, but considerations as to suitability

of families, &c., are often taken into account as well as the dowry.

Sometimes marriages are occasions of festivity, but in many cases they

occur without any social rejoicings, and the young couple go home
quietly after the ceremony. The people marry early, the age in the

case of men being from eighteen to thirty years, and for girls from

sixteen upwards.

After the marriage ceremony the bride and bridegroom go out of

the church door together, as it is believed that, if one went out before

the other, the first to go out would be the first to die.

The small holdings are constantly subdivided when the young men
of a family marry, new houses being raised on the smaller subdivisions

in the cases of the elder sons. The youngest son brings his wife home

to live with the old people, as a rule, and inherits the father's holding.

In these cases the house is often divided by a party wall, and the young-

couple live in one of the divisions thus formed.

Infants are carefully watched before baptism and at special times,

as when about to be vaccinated, lest they should be changed by the

fairies or come under any other evil influence. It is customary to put

little crosses made of straw into children's clothing when they are taken

to be vaccinated. AYomen frequently cany their infants slung in a

shawl on their backs, thus leaving the hands free to knit or do other

work. Delivery is, in normal cases, usually effected in the kneeling

posture. TJnbaptised and stillborn infants who die are not interred in the

regular grave-yards, but are buried in the m earing between two hold-

ings. Many old customs and ceremonies relating to deaths and funerals

still persist. It is believed that if a person is dying he will expire at

half-tide, but that if he lives beyond that he will linger until the next

tide. When anyone is dying of phthisis, all the relatives are cleared

out of the house lest they might catch the disease as the person dies.

After a death the body is usually kept two days before burial. Wakes
are still held, but they ai"e shorn of many of the old customs. N'ow

the people merely sit and drink and tell stories. The coffin is always

borne to the grave on men's shoulders, as there is no road to the grave-

yard, and fences and walls have to be crossed. Cairns are raised at

spots where a funeral has stopped on the way to the grave-yard, and

the people never pass these without a prayer for the repose of the soul

of the person on whose account the cairn was built. It was from the
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desire to make these monuments more definite and permanent that the

•curious memorial pillars of the Aran Islands took their origin.

As is usual in the West, the grave is not dug nntil the funeral

reaches the grave-yard, but before this work is begun the coffin is

Taorne thrice round the old church in the direction of the sun. The
•old caoine is still used at all funerals. A good deal of liquor is usually

•di'unk on these sad occasions. The custom of smoking at the grave

-does not seera to obtain here.

The people are early risers as a rule, except in the case of fisher-

men, whose hours, of course, cannot be regular. They are timid about

going out at night on land, and stay closely to their houses after

nightfall. During the winter months little work can be done by the

men; the women have the usual household occupations. Formerly there

was a strong feeling against selling eggs, but now large quantities are

exported. Even still the people look on selling butter as sometliing to

be ashamed of. The same is the case as regards milk. The sale of either

of these is considered a thing to conceal lest the neighbours should

know that the family was reduced to such a state of poverty as to

have to do so.'" For fuel turf either from the bogs, or where these

are at a distance, scraw turf (made by raising the thin peaty layer

off the rock, a very poor stony fuel), and bog pine are used. The

louses are now lighted at night by cheap lamps burning petroleum,

but formerly rushlights were used. Fuel is so scarce, and has to be

fetched in back-loads for such a distance, that the people of Letter-

mullen are extremely careful of it, and are sparing in its use.

3. Food.—The food consists principally of fi.sh, potatoes, indian-

meal stirabout, soda-bread, and tea. Most of the people have never

tasted flesh meat, and many would not eat it if offered them. Potatoes

last on the average for ten months of the year, and for the remain-

ing two months Indian meal has to be fallen back on as the staple of

the dietary. In a bad season, however, potatoes may not last until the

New Year. Fish is eaten fresh in summer, salted in winter. Many
prefer the salted to the fresh fish. The kinds cured for winter use

are gurnard, bream, glassan, ling, and pollock. These are split, roughly

salted, and dried in the sun on the roofs of the houses. Tea is con-

sumed in great quantities, and is drunk very strong. Two varieties of

^ All the people are more or less in debt to the shopkeepers, though they pay-

whenever they can. Earter still exists to some extent, but the system mainly

followed now is, tliat eggs, lohsteis, &c., are brought in to the shops and their

price either credited to the account of the vender, or the equivalent of theii- price is

given in groceries, tobacco, or other goods.
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sea-weed, cranagli and diliah are dried, and used as " kitchen " or relish;

to food. They are both, varieties of the same weed {Rhodymenio/

pahnata) ; but the former, whicli is found attached to mussel-shells, is-

esteemed the better of the two, and is looked on as a luxury. It is-

often sold to the inland people at about threepence a pound. Three

meals a day are usually taken.

4. Clothing.—The working dress of the people is iisually much,

torn and patched, and many of them, especially the children, wretchedly

clad. On Sundays and holidays the attire is neater and better..

Homespun fabrics are most used and seem to wear best. Some of these

are good, and efforts are being made to introduce good patterns and

improve the quality ; but the most common sort is simply a rough coarse

flannel, grey or white in colour for the men, red for the women. The
clothing is more uniform in type tlian noted in other districts owing to

the seclusion. The dress of the men is of the usual Conneraara typc
riannel shirt and drawers, white coat {haivneen), waistcoat, often

worn over the coat, and heavy trousers split for a few inches up the

outer seam. The clothing is made by local tailors, of whom there are

three or four. The liead-diess is in many cases the old flat knitted

bonnet, of the shape known popularly as Tarn o'Shanter. These caps-

used formerly to be made at home ; but most of them are now imported,,

and they are no longer always blue with red knob and diced border,

but many fancy patterns and tartans are worn. This form of head-gear

retains its popularity as it is not easily blown off, and so is suitable for

wearing in boats when fishing ; soft felt hats are also worn. The men
wear woollen stockings and heavy boots (wliich are imported ready-

made) ; a few men were seen wearing fampooties or sandals made-

of raw hide with the hair outside, exactly similar to these worn

in the Aran Islands. Most of the elder men in the village of Trabane

wear pampooties while fishing, as they are not likely to damage the

canvas curraghs in which they fish, as heavy boots would. Women
and children go barefooted, except on Sundays.

The dress of the Avomen consists of a close bodice and short

skirt of red flannel ; a shawl, usually one of the red tartans for which

the people seem to have a partiality, is worn over the head and

shoulders. In unsettled weather a petticoat of red or white flannel

is worn round the neck in cape fashion.

On working days many of the women wear mittauns, footless

stockings or knitted gaiters. The so-called Claddagh ring, with the

device of a heart clasped by two hands, is worn by some of the

women. These rings are handed down as heirlooms.
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Young boys wear the kilt-like frock of grey or white home-

spun to a later age than noted elsewhere, sometimes up to thirteen or

fourteen years of age. A belief prevails that to put boys into trousers

too early is likely to check their growth. Childi-en usually go bare-

headed and barefoot. At Trabane National School, on August 22nd, out

of fourteen boys present only fiye had caps. The children are usually

the worst clad members of the community, and their clothing is often

very ragged. Some of the dyes for the homespuns are obtained from

plants growing on the islands. Kag-weed gives a yelloAv dye

;

heather, water lily roots, and purple loose-strife give browns and

blacks. The red dyes for the women's clothing are bought at the

shops, and are usually madder and aniline colours.

5. Dwellings.—The houses are of a verj' poor description, but vary

much in type. As a rule they are built of dry stone, without mortar,

.and thickly plastered inside. In some of the poorer houses, tempered

cow-dung is used for plastering. The best houses are those built along

the main roads which have only been erected within the past ten years.

The worst are those in some of the coast-villages. The floor consists

nisually of bare rock or large stones, the spaces between being filled up

with mortar or beaten clay.

The poorest class of dwellings consist of only one apartment, and

lare often very small, the smallest seen measuring about 10 feet in

length by 8 in breadth internally, and the average size being about

18 feet by 10. A house of this class has, like the rest, two doors or

•doorways opposite one another, and about 5 feet in height, the one on

the windward side being kept closed. The door is composed of a few

rough boards. In some cases there is no door, but a straw mat or

bundles of furze in a wooden frame take its place. Windows are

represented by a couple of holes in the wall, a foot or 18 inches square,

.sometimes glazed, and iu these cases not made to open, sometimes filled

with rags or a few sods of turf. These are on the side of the house

sheltered from prevailing winds. A house of this sort may appear from

the outside to have a chimney, but this is merely a structure built

4iround the hole in the roof at the gable which serves the purpose of

letting out the smoke ; there is no flue inside, and the hearth is

merely a few stones against the end wall of the house. The floor

is bare rock. The rafters are made of drift wood or bog timber

.sawn, and are black from the smoke. The roof is thatch laid on

over scraws of turf, and held on by sougans (or straw ropes) fastened

.down either by pegs driven into the walls, or by large stones tied

•on to them. About one-third of the dwellings in Lettermullen are
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of this class, the proportion in Garumna is about the same or

a little less.

There is scarcely any furniture in these houses, A couple of chests,

one or two small benches, and a rough table, perhaps a rude dresser

knocked together from a fevr boards, and containing a few jugs and

cups of rude delft, are all that can be^called furniture. In houses

of this class there is in very many cases no bed,^ a litter of dried

bracken, and some tattered blankets laid on some boards, or on the

floor, takes its place. In some cases the bedstead is a pile of stones.

v-«^^^-a.>^j;>-t3tf^7^

Cabin in (jarumna.

or the wooden frame of the bed is supported on stones at both ends.

In two houses visited banks of stones had been built up to form seats.

A pot, a tub, some baskets, a tin lamp and a few mugs form the

domestic utensils. The only Tentilation at night is through the

clinks in the stones around the badly fitting door frame.

A better class of house consists of a kitchen, off which are one or

two sleeping-rooms formed by partition -walls about 7 feet in height,

and covered in by a few beams and boards to form a loft in which to

^ Of ten houses visited in the village of Creggs in Lettermulleu only <«o had
bedsteads of any sort (23rd August, 189S).
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keep domestic stores, &c. This loft is often lighted by an imglazed

liole in the gable. These sleeping-rooms may or may not be lit by a

window, and are often densely dark. They contain one or two beds

stuffed with straw or bracken, the rude bedsteads being made of drift-

wood or bog timber. In some cases the sleeping-places are only divided

off by a partition wall, or a wooden screen, and the bed is on the floor.

The kitchen contains a table, a rude dresser with crockery, a couple

of chests, straw ropes stretched across the room for drying clothes, or

a couple of benches or stools, a chair (perhaps), baskets, a griddle, and

a pot or two. This type of house, if two-roomed, may or may not have

a chimney. If there be three rooms there will be a chimney against

the central wall. About sixty per cent, of the houses have some sort of

' ai.iin ill Gannima.

division or partition in them. All are thatched as before described.

The thatch is put on once in six years, new thatch being laid on over

the old. The cattle are taken into the house at night, and fastened

at the end of the kitchen farthest from the fire.

The pig, if there be one, has often a snug place beside the fire,

and the fowls roost on the couples overhead. In many cases there is

a stagnant pool outside the door.

There is a still better class of house which is whitewashed outside

(perhaps), has a floor kept neatly sanded ; there are glazed windows,

and more furniture, and a pig-stye is built outside the house. It is

evident that the reason wliy there are not more houses of this class is
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not ignorance or laziness, but lack of means. Spinning wlieels are

not to be found in every house ; about one family in eight or ten has

one, but they are lent from house to house. Querns are to be seen in

a few houses, but are becoming very scarce now.

In the northern end of (7aruinna the houses are larger and better'

than in the rest of the island, and are thatched in a diifcrent manner,

the thatch being held down by bands or ropes of twisted osier held

in place by pegs.

6. Transport.—Formerly all communication between the islands

and the mainland had to be by boat, and boats are still largely used,

and vary in type with the locality. In one village, only curraghs are

in use, which are sailed whenever possible, and usually carry three

men. Heavy rowing and sailing boats are used for conveying weed for

kelp, hookers are used by the sho])keepers for conveying goods to and

from Galway, they are also used for taking turf to Aran and Clare, and

for fishing, but boats of about four tons termed, according to their rig,

pookhauns and glouthoges are more used for these purposes. These

boats are built on the islands. The curraghs are of good size, and they

take twenty yards of tarred canvass to cover them. The cost is-

£4 5s.

For internal traffic there are but few beasts of burden, there being-

only thirty-five horses, and fifty donkeys in Garumna, and only five

horses and two donkeys in Lettermullen, so the greater part of the work

of carrying tuif, sea-weed, &c., is performed by human beings, these

things being carried in baskets on the backs of human beings. Before

the new roads and causeways were constructed there were no wheeled

vehicles on the islands, and even now there are only two carts, both

belonging to Mr. P. M'Donogh, j.p. The beasts of burden carry their

loads in cleeves^ or panniers slung from a wooden frame over a straw

saddle or pad.

The islands are now connected with one another, and the mainland,

by a series of causeways and swing bridges constructed by the Govern-

ment. Before their completion in 1897 the islands were difficult

of access. The old roadways were only rough foot tracks ofteni

obstructed by rocks, and very rough and irregular. Roads were laid

out and commenced in 1847, but until 1889 they were not completed..

Since then good roads have been and are being laid down, partly as-

Government works, and partly by means of the relief funds raised in

times of distress like last year.

Before the construction of the causeway between Lettermore and

Garumna people who wanted to get across the channel, if they could

E.r.A. PEOC, SKE. III., vol. Y. T
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not get by boat, had often to wait for clays until the water was low

enough in the channel to ford, but even when fordable the current

was very strong, and people have more than once been swept away,

and drowned in the attempt to cross.

Y. FOLK-LOKE.

Connemara is reputedly rich in folklore, and it may be presumed

that a secluded part of it, like this group of islands, still retains much

that may have died out elsewhere, but owing to the natural reticence

of the people on this subject, especially with strangers, very little

information could be obtained, and that only on what may be termed

minor folklore. Legends, traditions, and hero tales no doubt exist,

but no specimens could be obtained, nor could any information be

obtained about them.

The following notes were collected, however, mainly through the

kindness of tlie Rev. E. A. Lavelle, Mr. Michael Lavelle, Mrs.

McDonogh of Crappagh, and Mr. P. Healy, National Teacher, Letter-

niuUen.

1. Customs and Beliefs.—Much faith is placed in omens or portents,

and the number of things considered lucky or otherwise is large. It

is considered unlucky to move into a new house on a Monday, while

Friday is thought to be the proper day for this. To build an addition

to one's house on the west side is thought to be always followed by

misfortune. A story is told of a man in Garumna who built on to his

house on the west side and got " touched in the head " shortly after-

wards (which, of course, was ascribed to his rash action in building

in the prohibited direction), aud remained so until the addition was

altogether removed.

To meet a red-haired woman on starting out in the morning is

looked on as an unlucky omen for the day's work. It is unlucky also

to see a hare cross one's path, or to mention the name of this animal

while fishing. A crowing hen is thought to portend evil, and one

which indulges in this habit is killed at once and thrown over the

h.ouse tliree times to avert the misfortune which her action would

otherwise produce. Undersized lobsters when taken are never put

back into the water lest returning anything to the sea which had been

taken out of it might spoil the luck of the fishery.

Milk will not be given out of a house on a Monday or on May Day.

On the 1st of May also a fire is not put down early, as it is thought

to be unlucky for a house to have the " first smoke " on this day. If
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a person is sick, fire will not be given out of the honse in Tvhich he is.

To trip or fall in a graveyard is looked upon as portending death
within a year. Salt is taken in the pocket when going to a funeral

to avert evil influences. The appearance of a number of primpulans

( Geotrupes stercorarius) or large dung beetles flying about in the even-

ing is looked upon as a sign of good weather to come, and it is con-

sidered to be a very unlucky action to kill one of these insects. The
helief in death warnings or omens is general, and some of these are

from the actions of animals, as four magpies seen together, tlie

appearance of ravens about a house. Others are of a supernatural

character. It is said that "when a boat is about to be drowned" a

man without a head is sometimes to be seen in it. Before a death

occurs in a honse the sounds of someone making a coffin may
be heard outside at night. Near a village or hamlet (Creggs) in

Lettermullen is a curious rock in which local rumour says that a

child's voice may be heai'd crying previous to the death of any of the

children of this village. The death coach is believed in by most, and

a man from this district is said to have seen it on his way to county

Mayo, and to have died shortly after. It is thought also that in some

cases before a person dies his apparition or wraith may be seen by

some of the neighbours to walk past them and suddenly vanish ; as

apparitions of various kinds are thus still a matter of common faith,

the people do not like to be out after nightfall on this account.

The spirit of the person last buried in a graveyard has to watch

until the next funeral. Mr. Michael Lavelle was informed by some

of the people that a Mayo-man cannot be harmed by a ghost "on account

of St. Patiick." Among the aj^pearances seen in these islands is a

merman of whom the fishermen talk much. He is said to have been

a drowned man, and men who claim to have seen him describe

him as having long black hair, a flat face, a double chin, and webbed

hands. Another water monster said to be sometimes seen is the water

fiorse or JSach Uisge, which is said to haunt two of the lakes, and of

which several stories are told. If, on this creature's emergence from

the water, a man sees it first the apparition will do him no harm, but

if on the contrary the water-horse should first set eyes on the man the

latter will certainly die within the year. A story is told of a woman

who lived in a house beside the largest and most southerly of the lakes

in Garumna who happened to come suddenly across one of these

creatures which shook himself so as to sprinkle the water shaken ofl"

over the woman, who became paralysed in consequence.

There is thought to be a connexion of some sort between the
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people bearing the name of Conneely and seals. They boast that they

"have seal's blood in them, and that is why they are such good

swimmers." The belief in this connexion is mentioned by O'Donovan,

who states that there was an old tradition, "that at a distant period

of time several of the clan Conneelys {MacCovghaile), an old family

of lar-Connaught, were by 'Art Magick' metamorphosed into seals!"

It does not, however, seem to be the case in these islands that the

killing of a seal is looked upon as a very unlucky and heinous action,

as is the case in some other places on the west coast.

Many of the people retain a belief in fairies, and some claim

to have seen them. The usual story is told as to their origin,

i.e., that they are fallen angels who must wander the earth until

the judgment. They are malicious if provoked, and hurtful to men
and animals.

The Fhuca is believed only to come out on November Eve, and

carries off people to a distance and takes them back again. The

banshee is described by those who "have been told by those who have

seen her" as like a little woman in a red cloak. She may be heard

singing before a death. Infants and parturient women have to be

especially guarded against the machinations of these beings ; fire, iron,

and salt are supposed to avert their influence—for this reason horse or

donkey shoes are nailed on the cradle or over the house door. In a

paper published some years ago by Professor A. C. Haddon he quotes

the following information obtained from Dr. T. Y. Costello of Eeala-

dangan, the medical officer for this district :—"On Lettermore Island,

which also is in South Connemara, immediately after the birth of a

child—which, by the way, is always delivered with the mother in a

kneeling posture— the father tlirows (counting as he does so) nijie

articles of clothing over the mother ; the number never varies."

" A piece of the ash from the remains of the peat fire is tied up in

a red rag and attached to the cow's tail to prevent the fairies from

milking her during the night."

The failles are believed to carry off and change children, and it is

thought that a changeling may be detected by making the child sleep

over a weed got from the lakes {cauUenagli) over which no fairy can

rest.

When the infant is taken to be vaccinated, coals of turf and straw

crosses are put into its clothing to avert fairy influence. Meu also

take out a coal with them when fishing to bring good fortune.

Means are sometimes adopted to propitiate the " good people." The
hearths are swept up at night and clean water is left out for them,
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and when making poteen some leave a little of the "first shot" out

in a jug for them. Fairies are believed to pass from one place to

another in the day time in whirlwinds. Fairy or phantom boats are

also said to be seen from time to time, and a fairy piper is said to be

heard at times playing in one of the large granite boulders.

The belief in the evil eye prevails in tlie district, and one woman
is dreaded as having this malign power. It is said that the "bad
eye" is acquired by a person through the priest having forgotten some

minor part in the rite of baptism. The effect of the evil eye cannot

be intentionally produced, but only comes by chance. A story is told

of an old woman who met a girl and said she wondered that she could

carry such a heavy basket. The girl, when slie got home, was seized

with severe pains and died soon after, and her death was ascribed to the

effect of " the bad eye." The first time an infant is taken out, people

spit upon it to protect it from this evil influence and from the fairies.

The customs observed at deaths, funerals, and wakes have been

mentioned in another section.

On St. Bridget's Eve and iN'ovember Eve a peculiar shaped cross of

wood, in the form of the suastica, is sometimes nailed on a rafter to

keep off fairies and avert other evils.

Bonfires are lighted in Garumna, as in most other places, on June 24.

On St. John's Eve ilealtinne) in Lettermullen, as Mr. Healy informs

me, they often only put up a flag on an oar, or something of that sort,

as fuel is so scarce. The people circle round the fire three times, and

carry away coals from the fire to throw into the potato fields to produce

a bountiful yield. The hunting of the wren on St. Stephen's Day
(26th December) is a custom but little observed here.

2. Charms and Leechcraft.

(«) Charms.—Reliance is placed in charms for the relief of

various troubles, physical and otherwise. These charms are dispensed

by wise women, and one, who lives in the northern part of Connemara,

is visited even by the people of these islands that they may consult

her about the suitable site for a house or for disease, &c. Should

a liouse be infested with rats, a written charm can be obtained,

which is laid near the rat-hole, and it is thought that the oldest rat

will take it in liis mouth and leave the house, and that the rest will

follow him.

Charms are also used for the rose (erysipelas), for toothache, and

for worms in children..

(jb) Leechcraft.—The methods in vogue for the treatment of disease

vary from charms to herbal simples.
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Headaciie is treated by the method of head-measuring described

in the report on the Mullet, ^"orms in cattle by the tying of

the worm knot. The remedy advised for toothache is rather a

terrifying one : it is that the person affected should go to a burial

ground, bite some of the grass from a grave and cliew it. Enlarged

glands in the neck may, it is believed, be cured by rubbing them with

a dead man's hand. It is doubtful, however, if these are used no\v.

For post-partum haemorrhage a red cord is tied around each of the

woman's fingers.

"WTiisky, especially poteen, is looked upon almost as a specific for

everything. It is used internally for most complaints, and externally

for sprains and bruises, and also for rheumatism. A remedy which has

been taken for a cold is punch, made thus—poteen is heated in a

saucepan, then sugar is added and then cold poteen. A large number
of herbs are used, but particulars could only be obtained about the

following :

—

Watercress [Nasturtium officinale) is taken boiled with whisky and

loaf sugar for bronchitis.

Flag-root [Iris pseud-acortis) is pounded and applied as a dressing

to wounds.

Crowfoot {Ranunculus acris) is pounded up with fresh butter and

used as an ointment for "the rose " (erysipelas).

3. Legends and- Traditions.—Of these there are probably a number
still extant among the older people, but so far, as could be learned, few,

if any, of the younger people seem to know them, or else they are

unwilling to speak about them. Men seldom can speak of anything

before their grandfathers' time, and no one was met with who seemed

to know anything about the tower on Golam Head, wliich is probably

only one of the old coastguard signal towers built during the great

French war. iSTo man was met with who had heard of any tradition

about the old castle of the M'Hughs in Letttrmullen. Oilither church

is said to have been built by one of the M'Donoghs. O'Donovan

mentions that the people of this district in his time (about 1845)

had a tradition respecting Greatman's Bay {Cnan an fir moir)

"The people here relate that the Great man who gave his name to

this bay was a giant ; that he lived a long time ago, and seized

and plundered all the vessels that passed that way. They still show

a large hollow rock which they call his churn, Cuineog an fir moir

;

and three other rocks called JBrannradh an fir moir, which supported

the caldron in which he boiled the whales which he caught with a

fishing-rod,"
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YI.

—

Archjeologt.

These islands contain but few monuments or ancient buildings,

but on the other hand are rich in survivals, the seclusion of the islands,

the poverty of the people, and their overcrowding having caused their

mode of life to remain in a very primitive state, and preserved in use

many ancient implements and articles of daily use.

1. Survivals.—The poorest class of houses are a survival of a state

of things which is fortunately becoming a thing of the past almost

everywhere else. The straw mats used for cutting off the draught

from the door on the windy side of the houses, the use of querns for

grinding malt or barley meal, the spinning-wheels, cords, warp frames,

and rude looms are the principal survivals among domestic implements,

if we except i\\eslish, a beetle or paddle used for beating clothes when
washing them, as described in the report on Inishbofin, and the use of

tomespun clothing, the dyes of which are in part still obtained from

local sources as well as the fashion of the garments. The dress of the

young boys seems to be almost identical in form with the woollen

frocks dug up out of bogs and preserved in the Academy's Museum.

The flat cap, too, and the pampooties or sandals of raw hide are other-

remains of ancient costume, as are the mittauns or footless stockings-

worn on working days by the women. Tlie so-called " Claddagh '*

rings worn by some of the women have been mentioned before.

The method of winnowing is the same as that described as still in

use in Inishbofin.

Curraghs of the usual west coast type still remain in use in some

of the fishing villages. The anclior used for them is an oblong stone

fixed in a V-shaped wooden frame. Mention has before been made of

the memorial cairns raised where a funeral has stopped.

2. Antiquities.—As has been before remarked, these are few in

number. There are two old churches, one which is almost complete

and is situated in a hollow just below the village of Trabane. It is a

small building of uncertain date, and is reputed by tradition to have

been built by one of the M'Donoghs. The other, whicli appears to be

an older building, is situated in a very picturesque spot at Shanvalla.

It is in a very ruinous condition, only the gable walls being left

standing. It has a flat-topjied doorway in the west gable, and a fine

splayed window^ in the east one. This is the Oilither church, or

clurch of the pilgrims, mentioned by OTlaherty. In Lettermullen

stands all that remains, only two very ruinous walls, of the old
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castle mentioned in the " Annals of the Pour Masters " as being the
residence of Morogh M'Hugh in a. d. 1584. The only other building
worth noting is the old tower on Golam Head to the S. W.-of
Lettermullen.

UiiiLUei Ciiurcli, Gaiiimiia.

VII.

—

History.

The earlier history of these islands is shrouded in obscurity. It

was probably the same as that of the Islands of Aran.
This part of Ireland was anciently occupied by the Clann Humoir,

a Damnonian or Firbolg people who held this territory until the third
century, a.b. Connaught was in this century overrun and taken pos-
session of by Milesian settlers, and indeed the province is said to

have received the name ConnacM from its being occupied by the
"race of Conn," or the descendants of Eochy Moyvane, king, first of

this province and then of Ireland, who himself was a descendant of
Conn. One of the three branches of this race of Conn was the Hy
Briuin, descendants of Brian, one of the sons of Eochy Moyvane.
These took possession of the eastern part of the province of Connaught,
and the O'Elaliertys, one of their subdivisions, occupied the district

of Magh Scola, now known as the barony of Clare, to the east of
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Lough Corrib, and occupied Galway itself. At what period the

OTlahertys got possession of lar Connaught is not certain, but it

seems to have been somewhere about the tenth century. O'Donovan

says that "the Shoyces or Joyces^ settled in the district of Partry,

west of Lough Mask, near the O'Elahcrtys, in the middle of the

thirteenth century, although the O'Flahertys themselves had no

jurisdiction there or anywhere west of Lough Corrib until after a.d.

1235." At this period, owing to the poorness of the soil, lar Con-

naught was probably very sparsely inhabited. In the thirteenth

century the Anglo-Normans entered upon the scene. Their first appear-

ance on the scene was when William Fitz Adhelme (De Burgo) led a

mixed force of Irish and English into lar Connaught. From that

time forth they took advantage of local dissensions to acquire more and

more power, until, in 1225, Hugh O'Flaherty, who had joined the

sons of Roderick 0' Conor against Hugh, King of Connaught, who was

leagued with the English, was defeated and compelled to give iip the

islands in Lough Corrib to Hugh O'Connor, shortly after having

been taken prisoner in Galway, where he had held out for a time.

The O'Flahertys were then driven out of Moy Seola, and took posses-

sion of lar Connaught, which henceforth became the seat of the tribe,

and where they afterwards became as powerful as they had been in

Moy Seola. It seems likely that the southern and sterile part of the

district, including this group of islands, had been uninhabited, or

almost so, before this time, the only people we get mention of in

lar Conauglit being the O'Flahertys and the Joyces before referred to.

There seems to have been no new element introduced into the popu-

lation since then.

The "Annals of the Four Masters " record that Morogh M'Hugh
lived in the Castle of Lettermullen in 1584, but nothing more. There

are no M'Hughs on the islands now. Nothing more seems to be known
of the islands until of late years. During the Famine the people had

suffered very heavily, and at that time the first regular roads were

traced out.

The islands have lately been brought into fuller communication

with each other and the outer world by the building of the chain of

causeways. These were built in the following order :—The causeway

from Garumna to Lettermullen as a relief work in 1886. That from

the mainland to Lettermore in 1891, and the final link in the chain,

that from Lettermore to Garumna, in 1897.

1 A Welsh Tribe.
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VIII.

—

Concluding Remaeks.

Yery little remains to be said. It woTild seem that the population

of these islands remains practically what it was generations ago, and

that the bulk of it is made up of the descendants of the old tribes,

the MacDonoghs, the OTlahertys, and families such as the Lees

and Conneelys, Tooles, Folans, and others which were adherents of

the Clan O'Elaherty. The other surnames to be found there are mostly

those of people who lived in adjacent territories, as the O'Maillis (now

Malia) and O'Heynes (Hynes), &c., from neighbouring parts of Gal-

way and Mayo, and the O'Loughlins and Vaughans from the opposite

coast of Clare. It may thus be presumed that the people of these

islands possess the characteristics of the ancient inhabitants of this

lar Connaght, their ancestors. It may be remarked that the people

here are, on the average, taller, more dolichocephalic, and of lower

nigrescence index (fairer-haired) than the inhabitants of any dis-

trict yet surveyed. In cephalic index (76-9, 74"9) and the fau'ness

of skin and hair, they resemble the Aran Islanders, but they are both

taller and stouter than the latter.

Very hearty thanks are due to the Eev. E. A. Lavelle and his

brother, to Messrs. P. M'Donogh, J.P., of Crappagh, P. Toole, J. P.,

of Lettermore, Dr. Connolly, Bealadangan, and Mr. P. Healy, National

teacher, Lettermullen, for the great assistance they afforded in the

work, for the valuable information received from them, and for the

great kindness experienced from them all.

Very few books beyond official reports make any mention of these

islands. Reference may be made to the Reports of the Congested

Districts Board for Ireland, the Census Returns, and the Memoirs of

the Geological Survey of Ireland. Mention has been already made of

an article by Mr. E. Keogh, entitled, " In Garumna Island," which

appeared in the New Ireland Revieio, June, 1898.

The Plates are from photographs taken in Garumna and Letter-

mullen by C. K. and J. M. Browne.

Note added in the Press.

The term "red weed," used in the mention of kelp manufacture,

means the brown Immnaria, and not any of the really red seaweeds

which are not used. "Black weed" is looked upon as an adulteration.
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XII.

EEPOET or THE WOEK DOITE m THE ANTHROPOMETRIC
LABORATORY OF TRIIS'ITY COLLEGE, DUBLIjS", EROM
1891 TO 1898. By C. R. BROWNE, M.D.

[Read May 9, 1898.]

Seven- years have elapsed since the Anthropometric Laboratory of

Trinity College was opened. With the sanction and approval of the

Provost and Senior Fellows, a portion of the Museum of Comparative

Anatomy was, in 1891, set aside for this purpose, and the necessary

instruments were obtained by a grant from the Royal Irish Academy.

The work which it was proposed to carry out was of a two-fold

character, viz., peripatetic and local.

At that time the physical anthropology of Ireland might almost

be said to have been an untrodden field. Little or no systematic

work had been undertaken in that direction, and yet there was na

part of the United Kingdom which promised a richer harvest for the

investigator. Anyone who has travelled through the country dis-

tricts of Ireland must be familiar with the very different types which

are presented by the inhabitants. It therefore occurred to us that

we might employ the anthropometric methods for the purpose of giving-

assistance to the anthropologist in his endeavours to unravel the tangled

skein of the so-called Irish race.

With this object in view, our Laboratory has been transferred each

year to a carefully selected district, and tlie physical characters and

habits of the inhabitants have been systematically studied. Tlie Aran

Islands, Inishbofin and Inishark, the Mullet, Inishkea and Portacloy,

Ballycroy, and lastly Clare Island and Inishturk, have all been visited

in this way, and the Academy is familiar with the various reports

which have been submitted upon the peoples of these districts.

The local work which we proposed to undertake in our Laboratory

was of a somewhat diiferent character. In all our great centres of edu-

cation we have the most intricate and elaborate machinery for testing

the mental capacity of a student, and for estimating his standard of

knowledge in different branches ; but at the time oui- Laboratory

entered upon its career, only in Cambridge and Eton were there any

means, so far as we are aware, in this country by which the
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physical endowments of the student couhl be ascertained, and their de-

velopment "vratched. And yet these are qualities which, in most walks of

life, are of scarce less importance to the individual than the intellectual.

It was therefore determined that, whilst all classes of people should

be encouraged to come to the Laboratory for measurement, the local

work should be directed mainly to the study of the students of Dublin.

Already most valuable and striking results had been obtained and

published by ]Mr. Yenn in a similar line of work carried out on the

Cambridge students. Mr. Yenn divides the Cambridge students into

three classes, and distinguishes these by the letters A, B, and C.

Class A includes the first class men in any Tripos examination, and

also Scholars in the various colleges ; class B comprises all remaining

"honour men" ; whilst in class C are placed the "poll-men," or or-

dinary degree men, together with those who have had the misfortune

to be "plucked" at their examinations. The physical differences

detected between these three classes may be stated in Mr. Yenn's own
words :

—

"1. In respect of height, weight, breathing, and squeezing power

there is little or no difference between any of the classes.

"2. In respect of eyesight there is a decided inferiority in the A's

as compared with the B's and C's taken together ; and

in respect of ' pull ' a similar inferiority of A to B and

B to C.

"3. In respect of head measurement there is a decided superiority

of A's over B's, and B's over C's."

The students which we have measured have also been classified

according to the ability which they have shown at their examinations,

and into groups as nearly as possible corresponding to the classes of

Mr. Yenn. We find the differences between our three classes very

slight, and what difference there is appears to be mostly in favour of

our middle class B. Tlie detailed results will be found in the body

of the paper.

In comparing the Cambridge and Dublin results, it must be borne

in mind that in Cambridge no less than 1400 students were tested

;

whilst in Dublin, although our researches have been carried over a

much longer period, we have only been able to induce 257 to come to the

Laboratory. In Cambridge the greatest amount of interest was taken

in the investigation by teachers and students of all faculties ; in Dub-

lin, I regret to say, the interest was almost exclusively confined to

the medical students. On account of this we have little to say about

head-growth in its relation to University study—a branch of the



f

Brownk— llepovt of Anthropometric Laboratory of T.C.I). 271

inquiry which we had hoped to develop in a very special degree.

Our observations in this field are so few in number that no deductions

can be drawn from tliem.

The head-measurements which are taken in the Laboratory are the

following :

—

1. Cranial length., i.e., the maximum antero-posterior diameter of

the cranium measured from the glabella in front.

2. Cranial breadth, or the maximum horizontal breadtli of the

cranium.

3. Cranial height, measured from the line joining the two ear-

holes to the bregma.

4. Auriculo-nasal radius, or the distance from the bi-auricular line

to the naso-frontal suture.

5. Auriculo-alveolar radius, or the distance from the bi-auricular

line to the alveolar point.

6. Face-length, measured from the naso-frontal suture to the point

of the chin,

7. Face-breadth, or the maximum bi-zygomatic breadth.

For these facial and cranial measurements three instruments are

employed. The spring-craniometer, devised by Mr. Henry, the In-

spector-General of the Bengal Police is used for JN'os. 1, 2, and 7. We
prefer this instrument, seeing that in these maximum measurements it

does away with the personal element in making tlie observation. The

radial craniometer (Cunningham's) is employed for Nos. 3, 4, and 5,

and is found to give very constant results. No. 6 is taken with

Flower's craniometer.

The body-measurements which are taken are :

—

(1). Stature—the heels of the boots being measured and deducted,

(2). Height sitting.

(3). Span of arms.

(4). Length of hand,—from the tip of the middle finger to the

styloid process of the radius.

(5). Length offorearm,—from the tip of the styloid process to the

radio-humeral line.

For these measurements the instruments designed by Mr. Francia

Galtro, F.R.S., and made by the Cambridge Scientific Instrument

Company, are used.

The weight of the individual, the breathing capacity, the strength

of grasp, the condition of the colour sense, and the keenness of

eyesight have also been recorded.
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We tliink it best to publish the results which we have obtained in

a somewliat bald form. Very few comments are, therefore, made iu

connexion with the tables of figures which follow. "W^e do not con-

sider that the measurements Avhich have been made are sufficiently

numerous to allow us to formulate any broad or comprehensive gene-

ralization on the subject. To those interested in anthropometric work,

however, we doubt not they will be of use, and it may be well to men-

tion that, although the actual measurements are not published, they

are i)reserved in the Laboratory, and are available for study by all who
may wish to enter further into the matter.

1

.

Persons Measured in Laboratory :

—

Individuals measured once only,

,, ,, twice,

,

,

, , three times,

,, ,, four ,,

>5 ?; five ,,

Total mmiber of persons measured,

,, ,, measurements made,

2. Sex:—

Males,

Females, .

.

.

.

3. Ages of those Measured :

—

Males.

Ageci 1 to 11 years, ..

12 to 17 „ ..

18 j-ears.

19 „

20 „

21 „
22

23 „

24 to 28 years, .

.

29 to 34 ,, ..

35 to 40 ,. ..

41 to 50 ,, ..

52 to 62 ,, ..

64 to 78 ,, ..

Age not given.

451

56

15

3

1

526 1

625

420

106

6

33

43

46

54

41

35

29

56

20

IS

11

9

4

3

1 In 14 instances the series of measurements was not completely gone through,

but in most of these, only one or two items Avere omitted.
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Female 'i.

4 to 1 1 j^ears,

„ 12 to 17 „
,, 18 to 21 ,,

.,, 22 to 25 ,,

,, 26 to 28 ,,

„ 30 to 34

„ 39 to 49 ,,

Age not given,

4. Occupation :

—

Physicians and Surgeons

Dentists,

Scientific,

Clergymen, .

.

Barristers,

Solicitors,

Engineers,

Civil Servants,

Army,

Teachers,

Mercantile, .

.

Students—
Medical,

Divinity,

Law, .

.

Engineering,

Arts, ,

.

Various occupations,

None given, .

.

Childi-en,

Males.

169

16

6

11

55

16

25

28

17

7

4

1

25

6

14

11

4

3

5

4

6

22

14

257

13

12

24

420

Females

None given,

" Student,"

Teacher,

" Science,"

"Music,"

"Art,"

86

4

5

3

5

3

106

' Six of these were in the Army Medical Staff or Indian Medical Service.

- 2 journalists ; 1 " B.A. singer" ; 1 " student-army "
; 1 land agent

1 " gent,leniaii farmer"; 1 "veterinary"; 1 silk weaver; 1 organ builder

1 " fitter" ; 1 foreman carpenter ; 1 taxidermist ; 1 constable R.I.C.
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5. Nationality of Parents' People :-

Females.

Eoth parents Irish, 49

English, 16

,, Scotch, .. 6

, , German, .

.

6

,, Jewish, .. 1

Mixed Pareutaee

Irish and English, 12

,, Scotch, 9

,, Italian, 1

English and Scotch, 5

,, S-vriss (French), 1

106

Males.

Both parents Irish, 290

,, ICnglisl), 29

Scotch, .. IS

,, German, 3

,, French, .

.

1

,, Swiss, 1

,, Greek, ,

,

1

,, Jewish, .. 1

,, Colonial (coloured, but English descent

claimed on both sides), 1

Mixed Parentasie

Irish and English, 36

,, Scotch, 25

,, French Canadian, I

,, German, 1

,, French, 1

,, Dutch, 1

English and Scotch, 5

Dutch, .. 2

,, French, .

.

2

,, Swedish, .

.

, 1

,, Indian (originally Persian), 1

Scotch and U. S. America (probably English), 1

No particulars given, .. .")
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Classification.

Females.

1. By ages. Physical characters.

2. ,, nationality. Physical characters.

Males,
1. By ages.

2. Nationality.

3. By occupations.

4. Students.

{a) By ages.

(5) By classes, according to proficiency in College. [These
might be treated as to proportion of athletic in each

Class A, B, and C, and. by average physical pro-

portions for each class.]

1. By nationalities. [Mean height, -n-eight, span stretch, cephalic and facial

indices, breathing capacity.]

2. By sex and age. [Mean height, 'weight, breathing capacity, and grasp.]

3. Students. [For each of the three classes : cephalic size and indices, height,

weight, -breathing capacity, grasp, and keeness of

eyesight.]

By OccrPATiON.

Physicians a7icl Surgeons (25 persons).

Mean. Minimum. Maximum.

Cephalic Index, 79-0 72-4 84-5

Altitudinal index, 68-8 61-4 76-2

Stature, 1748 1645 1879 m.m.

Weight, .

.

170-0 132-0.. 208-0 lbs.

Grasp of right hand, .

.

104-6 65-0 141-0 „

„ ,, left hand, 99-3 68-0
"

143-0 „

Vital capacity. 233 162 300 cubic in

Hand to stature, 10-9 10-2 11-9

Forearm ,,
14-5 13-8 16-4

Span ,

,

102-5 99-1 107-7

Height sitting. 53-1 51-5 56-3

Grasp of left hand greater than that of right in 5 cases.

Grasp of left hand eqndl to that of right in 2 cases.

E.I.A. PKOC, SEE. m., VOX. Y.
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Bentists (6 persons).

Mean. Minimum. Maximum.
Cephalic index, 81-3 76-3 88-3

Altitudinal index, 67-8 65-3 69-5

Stature, . 1711 1675 1780 m.m.

Weight, 156-3 143.0 174-0 Ihs.

Grasp of right hand, . . 108-3 98-0 126-0 ,,

,
, left hand. 99-5 91-0 113-0 ,,

Vital capacity, , 221 208 240 cubic in.

Hand to stature. 11-1 10-8 11-5

Forearm ,

,

15-0 13-6 15-6

Span ,

,

. 105-4 104-6 108-3

Height sitting, 52-8 50-6 53-7

Grasp of left hand greater than that of right in 1 case.

Clergymen (11 persons).

Mean. Minimum. Maximum.
Cephalic index. 80-5 76-4 81-7

Altitudinal index, 67-3 62-0 74-6

Stature, . 1731 1673 1798 m.m.

Weight, 162-0 126-0 192-0 lbs.

Grasp of right hand, . 98-0 73-0 121-0 ,,

,, left hand, . 97-0 74-0 120-0 ,,

Tital capacity, . 218 172 265 cuhic in.

Hand to stature. 10-8 10-1 11-4

Forearm ,, 14-2 13-8 15-4

Span ,

,

. 102-3 94-3 107-2

Height sitting. 53-3 51-2 56-3

Span less than stature in 2 cases.

Grasp of left hand greater than that of right in 4 cases.
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Teachers (22 persons).

Mean. Minimum. Maximum.
Ceptalic index, 78-1 72-1 82-4

Altitudinal index, 66-5 60-4 73-5

Stature, 1737 1637 1824 m.m.

Weight, 158-9 133-0 194-0 lbs.

Grasp of right hand, .
98-3 72-0 125-0 „

,, left hand. 94-2 70-0 116-0 „
Vital capacity. 219 130 294 cubic in

Hand to stature, 10-9 10-3 11-5

Forearm ,

,

14-9 13-6 15-6

Span . 104-3 100-4 107-9

Height sitting, 53-2 50-1 55-3

Orasp of left hand greater than that of right in 4 cases, equal to it in 1 case.

Scientific Men (14 persons).

Mean. Minimum. Maximum.
Cephalic index, ,

,

79-9 74-6 85-5

Altitudinal index, 69-1 65-2 78-9

Stature, 1732 1614 1830 m.m.

Weight, 158-4 127-5 195-0 lbs.

Grasp of right hand, ,

,

98-1 75-0 128-0 „

, , left hand, • • 89-7 68-0 103-0 „

Vital Capacity, ,

,

236 182 282 cubic in

Hand to stature, ,

«

10-8 10-6 11-4

Forearm , , ,

,

14-6 13-9 15-1

Span ,, 102-9 99-5 108-1

Height sitting, ,

,

53-6 50-6 55-8

In three cases head measurements only were taken.

Span'less than stature in 1 case.

Grasp of left hand greater than that of right in 1 case.

TT2
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Mercantile Men (13 persons).

Mean. Mininium. Maximum.

Cephalic index, 78-2 75-0.. 81-5

Altitudinal index, 65-4 61-9 71-1

Stature, . 1715 1593 1831 m.m.

Weight, 168-8 120-0 221-0 lbs.

Grasp of right hand, . 91-5 69-0 118-0 ,,

,
, left hand, 84-3 58-0 111-0 „

Vital capacity, 198 165 286 cubic in.

Hand to Stature, 10-9 10-0 11-5

Forearm ,, 14-6 13-8 15-7

Span ,

,

103-4 100-8 107-0

Height sitting, 53-6 52-1 55-4

Grasp of left hand greater than that of right in 1 case.

Grasp of left hand equal to that of right in 1 case.

Students (Class A), Sonourmen (32 persons).

Mean. Minimum. Maximum.
Cephalic index. 78-7 73-7 84-9

Altitudinal index. 64-4 61-7 76-5 (?)

Head length, 196 186 ' 206 m.m.

,
, breadth. 153 140 164 „

„ height. 131 124 150 (?) m.m.

Stature, , 1745 1653 1841 m.m.
Weight, 152-3 129-0 188-0 lbs.

Grasp of right hand, . 102-4 76-0-

•

130-0 „

,, left band. 98-5 67-0 120-0 ,,

. Yital capacity. 220 180 285 cubic in.

Distance at which standard type could be read *:

—

Mean. Minimum. Maximum.
Right eye. 60-6 0-0 96-0 cm.
Left eye, 56-9 8-0 96-0 ,,

* 9-7 per cent, were unable to read standard type at 45 cm. ; 51-6 per cent,

could read it at distances between 45 and 65 cm. ; and 38-7 per cent, could read it

at from 66 to 96 cm. The standard type was that adopted for use by Mr. Galton

(brilliant).
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Class B (55 persons).

Mean. Minimum. Maximum.
Cephalic index, 79-0 72-6 88-1

Altitudiaal index, 67-2 62-7 80-1 (P)

Head length, 195 176 206 m.m.

,, hreadth, 154 143 170

„ height, 133 122 152 (?) m.m.

Stature, . 1748 1623 1879 m.m.

Weight, 152-6 120-0 195-0 lbs.

Grasp of right hand, . 104-6 71-0 136-0 „

,, left hand, ,
98-2 72-0 128-0 „

Vital capacity. 236 163 300 cubic in

Distance at which standard type could be read * :

—

Mean. Minimum. Maximum.
Right eye, 62-0 26-0 85-0 cm.
Left eye, 58-1 28-0 85-0 „

Class C, Pollmen (94 persons).

Mean. Minimum. Maximum.
(JephaKc index, 78-6 73-0 86-6

Altitudinal index, 67-2 62-0 72-7

Head length, 195 181 208 m.m.

,, breadth, 153 135 168 ,,

,, height. 130 119 141 „

Stature, . 1749 1610 1885 „
Weight, . 155-2 117-5 203-0 lbs.

Grasp of right hand, . 103-4 80-0 132-0 „

,, left hand, 99-6 66-0 128-0 „

Vital capacity, 229 150 300 cubic in.

Distance at which standard type could be readf:

—

Mean. Minimum. Maximum.
Eight eye. 58-5 0-0 85-0 cm.
Left eye, 58-6 0-0 85-0

* 14-6 per cent, could not read standard type at 45 cm. ;
41-8 per cent, could

read it at distances between 45 and 65 cm. ; and the remaining 43-6 per. cent,

could read it at distances varying from 66 cm. to 85 cm.

t 18-1 per cent, could not read standard type at 45 cm. ; 34 per cent, could

read it at distances between 45 and 65 cm. ; and the remaining 42-5 per cent,

could read the standard numerals at distances above 66 cm.
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By Ages.

Females^ 4-11 years (8 persons).

Under 10 years. 5-9 years.

Mean. Minimum. Maximum.
Stature, . 1255 1090 1326 m.m.
Height sitting, . 706 685 732 „
Span, . 1284 1231 1320 „
Weight, 59-0 45 71 lbs.

Grasp of right hand, . 18-0 10 35 ,,

,, left hand. 14-4 10 22 „
Vital capacity, 77 50 88 cubic in.

Span less than stature in 4 cases.

Grasp of both hands equal in one case.

10 and 11 years.

Mean. Minimum. Maximum.
Stature, . 1382 1358 1404 m.m.
Height sitting, . 747 730 760 „

Span, . 1389 1362 1415 „
Weight, 71-5 64 80 lbs.

Grasp of right hand, .
32-3 25 38 „

,, left hand, 30-0 23 38 ,,

Vital capacity, 90 76 109 cubic in,

Span less than stature in 1 case.

Span equal to stature in 1 case.

Grasp of hands equal in 1 ease.

Colour sense normal in all.

12-14 years (8 persons).

Mean. Minimum. Maximum.
Stature, . 1503 1420 1579 m.m.

Height sitting, . 800 764 865 „

Span, . 1514 1427 1598 ,,

Weight, 87-8 83-5 107 lbs.

Grasp of right hand, .
42-9 32-0 55 ,,

, , left hand, 38-4 30-0 46 „
Vital capacity, 112 90 125 cubic in,

Span less than stature in 3 cases.
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Stature,

Height sitting,

Span,

Weight,

Grasp of right hand,

,, left hand
Vital capacity.

15-17 years (8 persons).

Mean.

1597

852

1607

129

65-2

63-3

143

Minimum.
1506

787

1487

107

42

36

112

Maximum.
1769 m.m.
903 ,,

1702 „

162 lbs.

85 „

78 „
169 cubic in.

Span less than stature in 4 cases.

Left hand grasp greater than right in 4 cases.

18-21 years (23 persons).

Mean. Minimum. Maximum.
Stature, .. .. 1606 1522 1852* m.m.
Height sitting, . . 841 807 940* ,,

Span, .. .. 1616 1481 1880* „
Weight, .. .. 133-0 97 196* lbs.

Grasp of right hand, . . 63-8 50 84 „

,, left hand, .. 55-2 44 78 „
Vital capacity, . . 129 83 215 cubic in.

Colour sense normal in all.

Span less than stature in 7 cases.

Grasp of left hand stronger than that of right in 2 cases.

In one case the height sitting was omitted.

22-25 years (28 persons).

Mean. Minimum. Maximum.
Stature, .. ..1607 1506 1722 m.m.

Height sitting, , . 870 829 934 „

Span, .. .. 1625 1495 1715 „
Weight, .. .. 130-0 106 163 lbs.

Grasp of right hand, .. 71-7 44 86 „
„ left hand, .. 63-1 46 90 ,,

Vital capacity, . . 108 78 198 cubic in.

Colour sense normal in all.

Span less than stature in 10 cases.

Grasp of left hand stronger than that of right in 4 cases.

Height sitting omitted in 1 case.

• The high maxima are due to one person of 6 ft. being included.
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26-28 years (17 persons).

Mean. Minimum. Maximum.
Stature, . 1612 1500 1702 m.m.
Height sitting, . 862 806 904 „
Span, . 1622 1463 1709 „
WeigM, 128-0 105 166 lbs.

Grasp of right hand, , 57-3 34 74 „
,, left hand, 56-5 32 80 „^

_

Vital capacity. 136 85 180 cubic in

Colour sense normal in all.

Span less than stature in 5 cases.

Grasp of both hands equal in 1 case.

,, left hand stronger than right in 7 cases.

30-34 years (7 persons).

Mean. Minimum. Maximum.
Stature, . 1628 1558 1690 m.m.
Height sitting, . 878 858 910 „
Span, . 1621 1542 1721. „
Weight, 129-0 118 140 lbs.

Grasp of right hand, , 69-1 39 87 „
,, left hand, 60-5 40 77 „_

_

Yital capacity. 145 118 180 cubic in

Span less than statui-e in 4 cases.

Span equal to stature in 1 case.

Grasp of left hand stronger than that of right in 1 case.

39-49 years (4 persons.).

Mean. Minimum. Maximum.
Stature, . 1582 1540 1672 m.m.

Height sitting, 860 821 900 ,,

Span, . 1597 1565 1665 ,,

Weight, . 131-0 99 153 lbs.

Grasp of right hand, 65-3 48 74 „

,, left hand, 61-0 38 76 „

Vital capacity. 132 108 177 cubic in

Colour sense normal in all.

Span less than stature in 1 case.

Grasp of left hand stronger than that of right in 1 case.
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Adults., all over 21 years (56 persons).

Mean. Minimum

.

Maximum.
Stature, . 1582 1540 1722 m.m.

Height sitting, . 852 806 934 ,,

Span, . 1622 1463 1721 „

"Weight, 122-2 99 163 lbs.

Grasp of right hand, .
66-5 34 87 lbs.

,, left hand, .
60-8 32 90 „

Vital capacity. 123 78 198 cubic in.

Colour sense normal in all.

Span less than stature in 20 cases = 35*7 per cent.

Span equal to stature in 1 case.

Grasp of left hand stronger than that of right hand in 13 cases, or 23' 2 per

cent.

Br Nationalities.

Females., 21 years and over, both parents Irish (27 persons).

Mean. Minimum. Maximum.
Cephalic index. 80-1 74-3 86-7

Altitudinal index, 68-2 62-8 74-9

Facial ,, 111-5 100-0 118-9

Gnathic ,, 98-6 87-2 104-5

Stature, ,. 1609 1506 1702 m.m.

Span, ,. 1626 1495 1775 „

Weight, .

.

130 99 169 lbs.

Vital capacity, 138 78 198 cubic in.

Hand to stature, 10-9 10-0 11-4

Forearm ,

,

14-3 13-6 15-0

Span ,

,

99-5 98-3 105-3

Height sitting,* 53-6 50-4 56-2

Nigrescence index, — 7-3 -

* The proportion borne by the sitting height to the stature seems to be greater

in short than in tall women.
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Females, both parents English (13 persons).

Cephalic index,

Altitudinal index,

Facial
,

,

Gnathic,
,

,

Statiire,

Span,

Weight,

Yital capacity.

Hand to stature,

Forearm ,,

Span

Height sitting,

Mean. Minimum. Maximum.
78-9 75-7 84-4

65-2 66-1 76-4

113-8 100-0 137-9

98-4 89-1 102-2

1601 1545 1710 m.m.

1603 1535 1715

123-9 105-5 144-0 Ihs.

134 98 163 cubic in

10-6 10-1 11-4

14-3 13-4 15-4

100-1 97-3 102-2

54-5 51-8 56-0

Span less than stature ia 5 cases.

Span equal to stature in 1 case.

Females, mixed parentage, Irish and English (8 persons).

Mean. Minimum. Maximum.
Cephalic index. 82-5 74-0 86-0

Altitudinal index, 70-2 67-4 74-0

Facial ,, 109-8 103-2 115-4

Gnathic ,, 98-8 91-4 100-0

Stature, ,. 1623 1525 1722 m.m.

Span, .. 1620 1463 1706

Weight, 123-4 97-5 153-0 Ihs.

Yital capacity, 146 85 190 cubic in

Hand to stature. 10-8 10-2 11-6

Foreai-m ,, 14-4 13-8 15-8

Span ,, 99-8 95-9 102-4

Height sitting, 53-5 52-9 54-2

Span less than stature in 4 cases.
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Females.

Mixed parentage, Irish and Scotch only (3 persons)

,, ,,
English and Scotch (5 persons).

Females, English and Scotch.

Mean. Minimum. Maximum.

Cephalic index, 81-1 77-2 84-4

Altitudinal index, 69-2 67-0 71-9

Facial ,

,

113-9 107-4 118-1

Gnathic ,

,

97-4 93-7 102-0

Statui-e, .. 1582 1500 1687 m.m.

Span, .. 1592 1527 1706 m.m.

Weight, 115-2 105-5 144-5 lbs.

Vital capacity, .. 119 108 180 cubic in

Hand to stature, 10-6 10-3 11-0

Forearm „ 14-2 13-6 15-0

Span ,, 100-5 98-4 101-9

Height sitting, 65-1 53-6

Span less than stature in 1 case.

56-1

Females (104 persons).

Span less than height in 36 cases.

Span equal to height in 2 cases.

Grasp of left hand greater than right in 19 cases.

Grasp of both hands equal in 3 cases.

Males, 12-15 years (13 persons).

Mean. Minimum. Maximum.
Stature, . 1593 1400 1750 m.m.
Height sitting. . 827 741 926 ,,

Span, 1622 1430 1755 „
Weight, . 107-5 74 139 lbs.

Vital capacity. . 167 120 227 cubic in

Grasp of right hand, . 69-4 39 108 lbs.

,, left hand, , 63-8 36 102 ,,

Colour sense normal in all.

Span less than stature in 3 cases.

Grasp of left hand gi-eater than that of right hand in 1 case.
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Males, 16-17 years (23 persons).

Mean. Minimum. Maximum.
Stature, . 1709 1610 1838 m.m.
Height sitting, . 894 813 973 „
Span, . 1764 1636 1927 „
Weight, 137-0 110 159 lbs.

Vital capacity. 209 153 280 cubic in

Grasp of right hand, . 92-2 70 118 lbs.

,
, left hand 86-3 60 118 „

Colour sense defective in 1 case.

Span less than stature in 2 cases.

Grasp of left hand stronger than that of right in 6 cases.

1 case.

Both hands equal in

Males, 18 years (48 persons).

Stature,

Height sitting,

Span,

Weight,

Vital capacity.

Grasp of right hand,

,, left hand,

Mean.

1731

912

1770

145-6

245

99-1

95-2

Minimum.
1610

813

1644

119

160

68

63

Maximum.
1832 m.m.
973 „

1931 ,,

196 lbs.

300 cubic in.

126 lbs.

129 „

Colour sense normal in all.

Span less than stature in 2 cases. Mean taken on 46 cases, this item having been

omitted in 2.

Grasp equal in both hands in 2 cases.

Left stronger than right in 12 cases.

Males, 19 years (60 jjersons).

Mean. Minimum. Maximum.
Stature, . 1747 1641 1913 m.m.

Height sitting. 924 843 1008 „

Span, . 1807 1650 1975 „

Weight, 152-9 120 189 lbs.

Vital capacity, 221 130 285 cubic in

Grasp of right hand, .
104-0 76 126 lbs.

,, left hand. 98-6 67 129 „

Colour sense defective in 1 case.

Span less than stature in 1 case.

Grasp of left hand greater than that of right in 15 cases. Both hands equal in 1 case.
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Males, 20 years (67 persons).

Mean. Minimum. Maximum.
Stature, . 1752 1612 1885 m.m.
Height sitting, . 931 857 •• 991 „
Span, . 1793 1653 1989 ,,

Weight, . 152-8 116 189 lbs.

Vital capacity, . 230 163 300 cubic in

Grasp of right hand, . 104-3 72 140 lbs.

,, left hand, . . 100-8 70 138 „

Colour sense normal in all.

Span equal to stature in 2 cases, less than it in 1 case.

Grasp of left hand gi-eater than that of right in 14 cases.

Males, 21 years (50 persons).

Stature,

Height sitting.

Span,

Weight,

Vital capacity.

Grasp of right hand,

,

,

left hand,

Mean.

1753

928

1805

153-5

228

105-6

98-5

Minimum.
1558

856

1561

124

125

61

61

Maximum.
1930 m.m.

.999 „
1958 „
188 lbs.

300 cubic in.

132 lbs.

128 „

Colour sense normal in all.

Span equal to stature in 2 cases, less than it in 2 cases.

Grasp of both hands equal in 5 cases, left hand grasp the stronger in 9 cases.

Males, 22 years (44 persons).

Mean. Minimum. Maximum.
Stature, . 1749 1636 1879 m.m.
Height sitting. . 926 880 • 994 ,,

Span, 1807 1653 1980 „
Weight, 156-0 119 " -194 lbs.

Vital capacity. . 234 160 •• 300 cubic in

Grasp of right hand, . 103-2 80 •• 132 lbs.

,, left hand, . 97-7 74 • 127 „

Colour-blind, none.

Span less than stature in 1 case, measurement not taken in 2 cases.

Grasp of left hand greater than that of right in 9 cases. Both hands equal in 2

cases.
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Males, 23 years (34 persons).

Mean. Minimum. Maximum.

Stature, . 1755 1643 1896 m.m.

Height sitting, . 929 857 994 „

Span, 1803 1665 1994 ,,

Weight, 147-2 116 188 Ihs.

Yital capacity, 240 150 300 cubic in

Grasp of right hand, .
102-6 81 141 lbs.

,, left hand. . 101-4 72 128 „

Colour sense defective in 1 case.

Span equal to stature in 3 cases.

Grasp of left hand stronger than that of right in 9 cases.

1 instance.

Both hands equal in

Males, 24-25 years (36 persons).

Mean. Minimum. Maximum.
Stature, . 1747 1648 1860 m.m.
Height sitting. . 921 876 970 „
Span, . 1826 1710 1970 „
"Weight, 162-5 125 203 lbs.

Vital capacity, .

,

242 172 300 cubic in

Grasp of right hand, , 110-0 76 141 lbs.

,, left hand , 93-8 78 125 „

Colour sense normal in all.

Span greater than stature in all.

Grasp of left hand greater than that of right in 6 cases.

3 cases.

Both hands equal in

Males, 26-28 years (30 persons).

Stature, .

.

Height sitting,

Span, ,

.

Weight,

Vital capacity.

Grasp of right hand,

,, left hand,

Mean.

1724

912

1779

156-9

230

106-1

101-5

Minimum.
1593

848

1622

120

129

52

45

Maximum.
1885 m.m.
1018 „
1905 „
208 lbs.

300 cubic in.

135 lbs.

143 „

Colour sense normal in all.

Span less than stature in 3 cases. Measurement omitted in 2 eases.
Grasp of left hand greater than that of right in 8 cases. Both hands equal in

2 cases.
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Males, 29-34 years (20 persons).

Mean. Minimiun. Maximum.
Stature, 1757 1626 1879 m.m.

Height sitting, 939 859 1000 ,,

Span, . 1852 1690 1911 „
Weight, .

.

168-8 140 202 lbs.

Vital capacity, 232 171 300 cubic in

Grasp of right hand, . 104-3 73 130 lbs.

,, left hand, . 97-4 60 130 „

Colour sense normal in all.

Span less than stature in 1 case. Span not recorded in 1 case-

Grasp of left hand stronger than that of right in 5 cases.

Males, 35-40 years (22 persons).

Mean. W inimum. Maximum.
Stature, 1731 1637 1838 m.m.
Height sitting, 923 873 967 „
Span, . 1778 1702 1901 „
Weight, . 157-0 132 187 lbs.

Vital capacity, 237 165 292 cubic in

Grasp of right hand, . 102-8 69 124 lbs.

,, left hand, 87-8 58 120 „

Colour sense normal in all.

Span greater than stature in all. Span not recorded in 1 case.

Grasp of left hand greater than that of right in 3 cases. Both hands equal in

1 case.

Males, 41-50 years (11 persons).

Mean. Minimum. Maximum.
Stature, . 1707 1614 1781 m.m.
Height sitting, . 915 865 978 „
Span, . 1758 1643 1883 ,,

"Weight, 160-1 120 195 lbs.

Vital capacity, .. 205 162 266 cubic in

Grasp of right hand, 97-9 71 125 lbs.

,, left hand, 94-0 68 119 „

Colour sense normal in all.

Span less than stature in 2 cases.

Grasp of left hand greater than that of right in 2 cases.
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Males, 52-62 years (9 persons).

Stature,

Height sitting,

Span,

Weight,

Vital capacity,

Grasp of right hand,

,

,

left hand.

Colour sense normal ia all.

Span equal to stature ia 1 case.

Grasp of left hand greater than that of right in 2 cases.

1 case.

Mean. Minimum. Maximum.
.. 1729 1645 1785 m.m.
.. 921 877 960 „
.. 1774 1685 1848 „

201-7 169 257 lbs.

190 160 233 cubic in

96-0 72 118 lbs.

90-4 70 120 ,,

Both hands equal ia

Adult Males, 22-50 years (197 measurements).

Mean. Minimum. Maximum.
Stature, 1743 1593 1896 m.m.
Height sitting, 925 848 1000 ,,

Span, .

.

1758 1622 1994 ,,

Weight, 158-7 116 208 lbs.

Vital capacity. 234 129 300 cubic in

Grasp of right hand, .

.

105-1 52 141 lbs.

,, left hand, 98-0 45 143 „

Colour sense defective in 1 case.

Span less than stature in 7 cases. Span equal to stature in 3 cases. Span not

recorded ia 6 cases.

Grasp of left hand greater than that of right in 42 cases. Both hands equal in

9 cases.

Et iN'ATIOXALITrES.

Jfa/e.9, 21-60 years. Both parents "Irish" (165 persons).

Cephalic index,

Altitudinal index,

Facial,

Gnathic,

Stature,

Span,

Weight,

Vital capacity,

Hand to stature,

Forearm,

Span,

Height sitting.

Mean. Minimum. Maximum.
79-1 73-5 86-4

67-6 60-4 80-1 (?)

109-9 95-6 128-4

98-5 83-5 108'9

1748 1626 1885 m.m.

1802 1653 1965 m.m.

159-9 116 222 lbs.

227 150 300 cubic in

10-8 10-0 11-9

14-5 13-4 17-2

100-3 97-5 112-2

53-1 49-7 57-2
I

Span less than stature in 10 cases.
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Males, both parents English (16 persons).

Mean. Minimum. Maximum.

Cephalic index, 78-4 72-4 82-5

Altitudinal index, 67-9 64-4 75-2 (?)

Facial ,

,

110'3 100-7 115-8

GnatMc ,

,

98-9 93 106-7

Stature, 1735 1614 1823 m.m.

Span, 1793 1643 1892 m.m.

Weight, 155-3 127-5 182 lbs.

Vital capacity, 226 182 288 cubic in

Hand to stature, 10-8 10-1 11-6

Foreai-m 14-7 13-8 15-8

Span 102-9 94-3 108-2

Height sitting, 52-4 50-7 54-2

Span less than stature in 1 case.

Males, both parents Scotch (7 persons.)

Mean. Minimum. Maximum.

Cephalic index, 78-4 74-6 81-7

Altitudinal index. 67-6 64-1 72-1

Facial ,, 109-5 103-0 119-1

Gnathic ,

,

98-6 94-3 110-9

Stature, 1745 1645 1830 m.m.

Span, 1779 1685 1871 m.m.

Weight, 167-9 152-2 185-5 lbs.

Vital capacity. 251-5 216 272 cubic in

Hand to stature, 10-9 10-2 11-3

Forearm 14-3 13-3 16-4

Span 101-2 100-2 105

Height sitting, 54-2 53-0 55-8

K.I.A. PKOC, SEE. m. VOL. V.
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Males, mixed parentage, Irish and English (12 persons).

Mean. Minimum. Maximum.

Cephalic index, 79-2 75-0 82-7

Altitudinal index, 66-6 61-0 72-2

Facial ,, 108-6 97-6 115-2

Gnathic ,

,

99-9 93-1 105-6

Stature, 1740 1669 1805 m.m.

Span, 1819 1675 1960 m.m.

"Weight, 152-5 132 188 lbs.

Vital capacity. 233 170 300 cubic in

Hand to stature, 11-3 10-5 11-4

Forearm 14-6 13-3 17-2

Span 104-0 100-4 109-3

Height sitting, 52-5 50-6 54-2

Males, mixed parentage, Irish and Scotch (10 persons).

Mean. Minimum. Maximum.

Cephalic index, 78-2 73-7 83-2

Altitudinal index, 67-5 61-4 73-1

Facial ,

,

104-8 97-1 114-9

Gnathic ,, 99-9 91-4 105-0

Stature, 1809 1707 1913 m.m.

Span, 1872 1706 1994 m.m.

Weight, 174-3 144 221 lbs.

Vital capacity. 254 195 300 cubic in

Hand to stature. 10-9 10-5 11-5

Forearm, ,

,

14-4 13-8 15-1

Span, ,, 103-4 100-0 107-2

Height sitting, ,» 52-9 50-0 55-7
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Ta"ble of Cohpaeisou" between Adults.

Mean. Males (197 persons.) Females (56 persons),

Stature, 1743 m.m. 1582 m.m.

Height sitting, 925 m.m. 852 m.m.

Span-sti'etch, 1758 m.m. 1622 m.m.

Weight, .

.

158-7 lbs. 122-2 lbs.

Vital capacity, 234 cubic inches. 123 cubic inches.

Grasp {ffl^\°'^'^ (Left hand, ..

105-1 lbs. 66-5 lbs.

98 lbs. 60-8 lbs.

Proportions to stature, = 100.

Height sitting. 53-1 53-9

Span of arms. 100-8 102-5

Span was less than

stature in .

.

3-6 per cent. 35-7 per cent.

Left hand stronger than

that of right in 21-3 per cent. 23-2 per cent.

x2
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XIII.

A LIST OP THE EOUND TOWERS OF IRELAND, WITH
iq-OTES ON THOSE WHICH HAYE BEEN DEMOLISHED,
AND ON FOUR IN THE COUNTY OF MAYO. Bt
THOMAS J. WESTROPP, M.A.

[Head June 13, 1898.]

Few, if any, of our ancient buildings have proved so attractive to

antiquaries as the Round Towers. Round them has raged a war of

many theories for a century and a-half, and several antiquaries in

bulky volumes have striven to raise the veil which covered their

mystery. Yet we have uowhere an exhaustive standard survey confin-

ing itself to the illustration of fact, and bringing together accurate

information on the subject of so much controversy, and so also

students have been often repelled from the subject by uncertainty

how far their work may have been forestalled.

This paper is merely an attempt to give a bird's-eye view of what

has been done during the century by giving the reference to the

fullest description of each Tower, with its peculiarities and popular

name. It omits, it is true, notice of many valuable papers, but nearly

all of these are cited or abstracted in the references here given. In

the case of the Towers which time and man have swept away, a

description is given, so far as accounts have been preserved. A list is

also added of the Round Towers whose basements are square or poly-

gonal. The notes on four of the Towers of County Mayo, not already

described in any accessible publication, are taken from the " Ordnance

Survey Letters," R.I.A.

Several Round Towers which appeared in former lists have been

omitted. Ledwich and other old writers in their works name some of

the ruins from towns and villages at some distance from their sites :

so Ardmore appears as "Dungarvan," Carrigeen or Dysert Aenghus

as ** Limerick," Clones as "Monaghan," Dromclifl as " Sligo," Balla

as "Mayo," Iniscaltra as "Killaloe," and Roscam as " Galway,"

These can be recognized in the earlier lists, but when later compilers

retained both the real and the incorrect names the confusion was

endless, and Round Towers were accredited to places where they most

probably had never existed.
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Otlier names not derived from such a source are nevertheless so

unsupported by any authority that we may omit them till such facts

are produced. Thus in the present notes are omitted the Tower of

Singiand (near Limerick), Boyle, Ferbane,^ and Ballygacldy ; that of Sier

Eieran, which Eev. James Graves considered of very late date ; that of

Ballyvourney, County Cork, which Du lioyer discovered to be the

foundation not of a Bound Tower, but of a circular cloghaun,^ and that

of Mutton Island, County Clare, given in the notes to the new
edition of Archdall's " Monasticon," but of which neither trace nor

tradition was apparent in either 1839, when the Ordnance Survey was
made, or in 1887. The Bound Tower of Clare Island, to the alleged

site of which Mr. Geo. Kinahan has called my attention, as marked

on the Geological Survey maps, also requires verification. Finally I

must confess to failure in finding any description of the Bound Tower
attached to the S.-W. angle of Killeevy church in County Armagh.

LIST OF ROXTND TOWERS.^

County Antrim.

1. Antrim: circumference, 50 ieet; height, 93 feet. Berfect. Bopularly

named " The Steeple." A Celtic cross on stone above lintel of

door. Door lintelled, 7 feet 4 inches up. Base of tower has

1 Perhaps the neighhouring towers of Clonmacnoise.

2 " Index of Sketches," E.I.A., vol. iv. (1863), No. 10.

3 Heights, in some cases approximate. Only fullest descriptions are noted. As
to references, E.I. A. is, of com-se, Eoyal Irish Acaderay, and E.S.A.I. The Eoyal

Society of Antiquaries of Ireland under its various names—The Kilkenny Society,

The Eoyal Historical and Arch^ological Association of Ireland, &c. An asterisk

prefixed shows that the Eound Tower so marked has been destroyed.

Ware's "Bishops" (edited by Harris) gives views of the Eound Towers of

Cashel, Cloyne, Kilkenny, KHmacduach, and the two at Clonmacnoise.

Grose's "Antiquities of Ireland " gives those of Kildare, Donoughmore, Kells,

Lusk, Swords, Glendalough, Kilkenny, Clonmacnoise, Old Kilciillen, Castle-

dermot, Devenish, Cashel, and Turlough.

Dum-aven's "Notes on Irish Architecture" (edited by Miss M. Stokes) gives

photographs of those of Antrim, Dysert O'Dea, Devenish, Kilcoona, KUmacduach,
Iniscaltra, Aghadoe, Dysert Aenghus, Monasterboice, Killala, KeUs, Timiiboe,

DromcUfi (Shgo), Cashel, Eoscrea, Ardmore, and Glendalough.
" Cloictheachs " named in our Annals. ("Steeples" in "Annals of Clon-

macnoise"); Annadown, 1238; Ardbraccan, 1170; Armagh, 996, 1017, 1171;

Clonard, 1040; Clonmacnoise, 1124, 1131 ; Down, 1017 ; Dromcliff, 1396 ; Duleek,

1147; Emly, 1059; Fertagh, 1156; Kells, 1076; Louth, 987; Monasterboice,

1097; Eoscommon, 1049; Eoscrea, 1135; Slane, 950; Tomgraney, 966; Trim,

1281; TuUamaine, 1121; Tullyard, 1171.
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three plinths. Descriptions, E. Getty, Ulster Journal of Archae-

ology, vol. IT. (1856) p. 132 ; Lord Dunraven, " Notes on Irish

Architecture," vol. n. p. 1.^

2. Armoy : c. 47 feet ; h. 40 feet. Top stories gone. Door has round

head of one stone and a raised band over arch. Sill, 8 feet

6 inches up. Human remains found heaped in tower, 1843.

Description, E. Getty, loc. cit. p. 173.

3.*''Carrickfergus : The State papers for 1588 mention repairs at Car-

rickfergus to a " wach chouse tuiTet, sometimes called a steple,

with certeyne lofts belonging to same." In a map of the town,

in 1575, a manifest round tower, with a plinth and a conical

roof, is drawn near the end of a church.^

4. Rams Island (Enisgarden, Lough Neagh) : c. 40 feet ; h. 42 feet.

Top stories gone. Door, 8 feet up. Human remains said to

have been found under a lime floor. Description, E. Getty,

loc. cit. p. 135.

County Aemagh.

5.*Armagh : This tower was burned between 980 and 996, and again,

1020. Its cap was blown down in a great storm, 1121.^

County Caklow.

6.*Kellistown : (Cil Osnada.) A view of it is given in " Anthologia

Hibernica" (1794), j). 105, with this description: "It is built

of gritstone, 12 feet internal diameter, and is at present much
destroyed." It was about 58 feet in circumference and 30 feet

high, and stood north-west of the church ; there was a break

in the top facing westward. The tower was demolished in

1807. The old view has been re-published by Miss Margaret

Stokes.^

7. St. MuUins : c. 51 feet. Base found in repair of ruins as a "National

monument." Iron staple of door found in wall. Description,

P. O'Leary and Robert Cochrane, Journal Royal Society of

Antiquaries of Ireland (1892), p. 382, National monament.

1 The top stone liad a socket, and a block of an arcMtrave -^^as built into tbe cap.

2 See Ulster Journal of Arcbajology, vol. iv., p. 131.

3 Tighemach, Chronicon Scotonun, A. 4 M., and Ann. Clon.

^ "Early Christian Architecture," p. 75.
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CoTTNTr Cavan.

8. Dromlane : c. 52 feet ; h. 40 feet. Top stories gone. Door has

round head of three stones with raised band, 10 feet 2 inches

up ; to-^er of two well marked types of masonry. A human
skeleton and bones of deer and dogs were found in. base. Popular

name " Cloictheach." Description, E. Getty, loc. cit. vol. y. (1857)

p, 110. A good illustration in Marcus Keane's "Towers and

Temples," p. 306. jSTational monument.

County Claee.

9. Dromcliff: c. 50|- feet; h. 40 feet. Top story gone and rest

breached. In 1 8 1 9 it had a door about 20 feet up with raised band.

Descriptions, Hely Button, " Statistical Survey of Clare," p. 307
;

T. J. Westropp, Journal E.S.A.I. (1894), p. 333.

10. Dysert O'Dea: c. 61 feet; h. 50 feet. Upper stories gone; has a

plinth ; external string course, like Arclmore
;
present battlements

late mediaeval. Door round headed, 13 feet 3 inches up; a brass

bell found in base. Descriptions, Dunraven's "Notes," vol. ir.

p. Ill ; T. J. "Westropp, Journal R. S.A.I,, loc. cit. p. 155.

11. Holy Island (Iniscaltra, Lough Derg) ^: c. 46 feet ; h. 80 feet.

Top story gone ; base has plinth, floors rested on offsets. Door,

10 feet 7 inches up, has round head. Iron door-staples in wall.

Descriptions, Lord Dunraven's "Notes," vol. ii. p. 3. National

monument.

12. Kilnaboy : c. 52J feet : 7j. 13 feet. Stump. Description, T. 'S.

Westropp, loc. cit. p. 28.

13.*Ratli-Blainac : This tower was a mere stump, 8 feet high, in 1838,

when it was taken down for building material, and used for the

graveyard wall. A curious local legend stated that there was
more than one tower at Eath. St. Manaula, of the neighbouring

church of Dysert O'Dea, determined to take one for her own use.

She uprooted and carried it half-way to Dysert one night ; but,

being overtaken by St. Blathmac, flung her unwieldy burden

from her to its present position near her church, falling on her

knees and dinting the rock into an existing double bullaun.

' Anciently belonged to County Clare to which it is abont to be restored.
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14. Scattery : c 52 feet ; A. 100 feet. ITeaiiy perfect. Door (head with

corbelling and lintel) on ground level. Popular name, " Clogas

Iiise CatKaig." Description, T. J. "Westropp, Journal E. S.A.I.

(1897), p. 282. IS'ational monument.

IS.^Tomgraney : This was "built" about 964 by Cormac ua Cillen.^

Brian Boru is recorded to have built or repaired the church and

cloictheach at this place.'^ The older peasantry, early in this

century, are said to have remembered a fragment of it still stand-

ing ; but Brash in later days found no trace of such a legend.

CotTKTY Cork.

16.*Brigooii: The upper part is said to have been blown down in a

storm in 1720. Only 15 feet remained standing, and this, in 1807,

was demolished to build the glebe-house. It was then found to

rest on a square base ; one quoin-stone had three rows of letters,

of which H.TJ.o— p.p— c were legible (? op bo . . . ). Some account

of the site is given by Canon C. Moore.

^

17. Cloyne : c. h'2 feet ; li. 100 feet. Cap gone ; top has late battle-

ments. Door, 1 1 feet 9 inches up ; has lintel. Popular name,
" Giolcagh." Human skeletons lay facing eastward in base.

Top destroyed before 1739 (Harris), probably in 1683, when
bell was hung in it. Descriptions, R. E. Brash, Journal E.S.A.I.

(1858), p. 261. See also ihid., 1897, p. 339.

IB.^Cork—St.Finbarrs : Shown as the "Eound or Watch Tower" on a

map of 1545. It appears on Speed's map (1610) as " The Spyre,"

M. de la BouUaye le Gouz, in his "Tour in Ireland," 1644,

describes it thus :
—" An old tower, 10 or 12 feet in circumference

(sec), more than 100 feet high. It was believed to have been

miraculously built by S. Baril."

A view of it and the adjoining cathedral is engraved on a

8 iver chalice, 1669, behind a figure of St. Barry.* We learn

from this that the tower was lofty and battlemented like Cloyne

or Kildare, and had a round-headed doorway about 1 5 feet above

the ground, and seven windows. Some soldiers, using it in the

attack on the fort in 1690, it was fired upon and shaken, so that

1 ChronicoiL Scotorum.

2 Wars of the G. and G., p. 141.

3 Jom-nal of the E.S.A.I., 1SS9, p. 225.

'^Ibid. Vol. v., Ser. iv., p. 445.



I
Westropp—List of the Round Towers of Ireland. 299

eventually the upper part fell, leaving the lower part 40 feet

high. It is described in ''A Tour in Ireland by two English

Gentlemen," 1748, as " a mean spiral structure, low and poorly

built." It had been levelled by 1750, and the foundations were
seen by Crofton Croker so lately as 1808.^

19.*Ross Carbery : This was a lofty and perfect tower, with a high

conical roof, ending in a small finial. The door had a circular

head, and the base of the structure below the door-sill was pro-

tected, like Clondalkin, with a casing of masonry.^

County Donegal.

20. Raphoe : The Ulster Journal of Archa3ology,^ citing a manuscript

of Sir James Ware's notes in the British Museum, says that

Dr. John Leslie, when building the episcopal palace, pulled down
'

' a round tower or pyramid at Raphoe Cathedral, and found the

bones of a man under it." It stood "on a hill in which the

Bishops of Eaphoe kept their studies " {sic).^

21. Tory Island: c. 5 1^- feet; h. 51 feet. Top nearly destroyed ; it has

one vaulted floor ; other floors rested on joists let into wall. Door
has round head of ten stones, and is 8 feet 6 inches up ; a bell,

fragments of a quern and of urns, and bones of whales and sheep

were found in base. Descriptmi, E. Getty, loc. cit. vol. i. (1853)

p. 140, and vol. v. (1857), p. 121. jSTational monument.

County Dowm",

22.*Downpatrick : This tower was struck by lightning in 1017. It

was 66 feet high and 44 feet circumference, the walls being only

3 feet thick. It leaned towards the Cathedral, from which it was
40 feet distant. There was an irregular gap, 10 feet from the

top on the west side, and the entrance was 2 feet 6 inches wide

at the sill ; Harris, in 1744, notes it as a " very high pillar." It

was taken down in 1789-90, as Dubourdieu says, "to make way
for repairs at the Cathedral," probably for fear it might fall. A

less reliable account attributes its demolition to the local landlord.

1 See T. Crofton Croker's edition of the " Tour " of M. Le Goiiz.

- This is shown on the Cathedral seal in Harris' " Ware's Bishops."

3Yol. iv., p. 163.
•* Cited by Bishop Reeves in the Introduction to the " Life of St. Columba,"

p. liv.
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23. Drombo : f. 51A-feet ; A. 35 feet. Top stories gone. Door, lintelled

4|- feet UX3 ; traces of fire in interior ; boars' tusks and bones of

oxen ; beloT^ them a human skeleton, E. and W. Description^

E. Getty, loc. cit. yoI. hi. (1855), p. 113.

24. Island Mahee (Nendrum) : (-.44^ feet; /;. 9 feet. Stump; side

breached ; no human remains found in base. Identified by

Bishop Eeeves. I)escri;ption, E. Getty, loc. cit. vol. in. (1855),

p. 136.

25. Maghera : /?• 25 feet. Lower part remains. Door, 7 feet up.

Description, E. Getty, loc. cit. p. 131. Upper part blown down
in 1714 (Seward) and 1704 (Lewis) lying in an unbroken column

on the ground. JSTational monument.

COTJIS^TY DrELIX.

26. Clondalkin : t?. 47 feet; /?. 89 feet. Perfect; door has lintel ; top

windows rebuilt. Descriptions, Grose, "Antiquities," vol. i.,

p. 16; Petrie, "Ptound Towers," p. 95. Section, p. 397. ISTational

monument.

27.^Dublin— St. Michael le Pole : It stood near the disused church

in a court off Ship-street, the entrance to which is now
marked by a tablet recording the fact. In " the memorial of

Gabriel Beranger " (E.S.A.I. Journal, 1870-71, p. 43), that

artist's careful view of the building, done in 1766, is given along

with the folio wing' account :—When the church was granted to

be a school-house, the following Chapter minute was recorded

:

"that Mr. Jones do not pull down the monument or Tower of

St. Michael le Pole near his school-house." On August 23rd,

1706, an order to the same effect was issued. " The Free Press,"

1778, states that some forty years earlier the tower was much
decayed, and was repaired by a lover of antiquities who applied

to Dean Swift and others for aid. He erected scaffolds, and had

the joints pointed both inside and outside. In 1775 a severe

storm so injured the tower that it threatened to fall on the

school. The Dean and Chapter being anxious, if possible, to

preserve the ancient building, consulted an architect as to the

possibility of its repair ; no safe plan could be devised, so it was
taken down to the level of the school-roof to the great wrath of

the citizens. It retained its conical cap in Beranger's time ; the

top windows had lintelled heads.
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28. Lusk : c. 53 feet ; h. 95 feet. Cap gone ; embedded in the late

mediaeval belfry. Door has lintel. Descrij^tion, sections and

illustrations by H. O'l^eill, " Eound Towers of Ireland," Part I.

(1877), and Grose, vol. i., p. 12. National monument.

29. Rathmichael : c. 52 feet; h. 8 feet. Stump. Description^'^.Y

.

Wakeman, Journal E.S.A.I. (1891), p. 701.

30. Swords: c. 55 feet; h. 75 feet. Top story and cap rebuilt.

Door has lintel and is a few feet above ground, another large

ope above it about 20 feet up ; all is now thickly ivied.

Views in Grose, " Antiquities," vol. i., p. 11, and H. O'E'eill,

he. cit. Description, ** Fingal audits Churches" (1888), Eev.

E. Walsh, p. 61.

County PEEMAisrAGH.

31. Devenish (Lough Erne) : c. 49 feet; li. 85 feet. Perfect; tapers

for half its height only. Door has round head of three stones.

There is a richly carved cornice below the cap. Descriptions,

Getty, Ulster Journal, vol. iv. p. 178 ; W. F. Wakeman,
Journal E.S.A.I. (1873), p. 65; and many others. National

monument.

County Galway.

32.*^Aiinadown : A " cloictheach " was "built" there in 1238

(Annals of Innisfallen). Yery doubtful.

33. Aranmore (Killeany) : c. 49J feet ; li. 7 feet. Stump. Description,

T. J. Westropp, Journal E.S.A.I. (1895), p. 262. Afinecoloured

drawing is in the Du Noyer collection, Eoyal Irish Academy.

National monument.

34. Ardrahan : c. 38 feet ; 1%. %\ feet. Only a segment in wall of

graveyard. Description in " Ordnance Survey Letters" (County

Galway), vol. ii., E.I.A. Library.

35. Kilbanon: c. 52 feet; h. 50. Top stories gone and west side

breached. Door has round head, about 15 feet up, and is 2 feet

•wide and 5^ feet high. The wall is 4 feet thick and of large and

good masonry. The floors were supported on rests. (Manuscript

Ordnance Survey Letters of Galway, E.I.A. vol. i. p. 92.) There

is a view in "Early Christian Architecture of Ireland" (Miss

M. Stokes), Plate xxxvi. National monument.
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36. Kilcoona: c. 53 feet; h. 8 feet. Stump. Descriptions, SirW.
"Wilde, "Lough Corrib " (1867), pp. 78-81 ; Lord Dunraven's
" Notes," vol. II., p. 37, undername " Annaghdown." JSational

monument.

37. Kilmacduach : c. 56|- feet ; 7i. 112 feet. Perfect. Top partly re-

stored. Ease has plinth. Door, 26 feet up, has round head.

Tower leans oyer. Birds' bones and oyster shells were found in

base ; under these, and partly under foundation of tower, were

skeletons E. and "W. JDescriptions, T. N. Deane, Eeport of

Board of Public Works (1878, 1879), p. 71 ; E. Brash, " Ecole-

eiastical Architecture," p. 100. Dunrayen, "Notes," yol. n.

p. 18. National monument.

38. Roscam •} c. 56^ feet ; h. 35 feet. Upper stories gone. Door,

6 feet up, has lintel. Description, W. P. Wakeman, Journal

R.S.A.I. (1895), p. 284. National monument.

County Keeet.

39. Aghadoe : o. 51 feet; A. 15 feet. Stump. Doorway now gone ; it

was 12 feet aboye ground. Descriptions, J. Windele, Journal

E.S.A.I. (1852), p. 246 ; Lord Dunrayen, yol. ii. p. 35 ; Gentle-

man's Magazine (1864), Pt. i. p. 411. National monument.

40.^''Ardfert :
" It was 120 feet in height and esteemed the finest in

Ireland," says Archdall,^ "but being neglected it unfortunately

fell to the ground in 1771."^ Miss Hickson states that, when a

child, about 1834, she often saw the "large fragments of the

round tower, resembling . . . huge cannon dismounted, lying on

the side of the road under the hedge. The tower is said to haye

fallen in these cylindrical masses during a great storm in 1771."

Dr. Beaufort's memoir for a Map of Ireland says it fell all at

once, but Seward says only a part fell, and there was hope it

could be repaired.*

41. Rattoe : c. 48 feet; h. 92 feet. Perfect. Popular name, " Guil-

cagh," stands on a platform of masonry. Sbeela na gig in low

relief on jamb of a window. Door, 7 feet up, has round head of

3 stones and a flat band. Description, E. Hitchcock, Journal

E.S.A.I. (1852), p. 247. National monument.

1 Alias Oranmore or Murroagh.
2 Monasticon, p. 300.

3 Journal E.S.A.I., 1^95, p. 30.

^I/nd. (Kilkenny Soc), 1852, p. 250.
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County Kildahe.

42. Castledermot : c. 47 feet; h. 66^ feet. Top and battlements

modern. Door has a lintel. Description by Lord "Walter

Fitz Gerald in Journal of Kildare Archaeological Society,

vol.1. (1892), p. 82, and same in Journal E.S.A.I. (1892), p. 66.

43. Kildare : c. 55 feet; %. 105^ feet. Top and battlements late.

Masonry of tower of two distinct periods. Door, 14 feet up, re-

cessedromanesqi;e work, semicircular ornamentedhead and angular

hood ; bracteate coins found in base. Description, Fitz Gerald,

he. cit.y p. 87 ; "Wilkinson, "Ancient Architecture of Ireland,"

p. 75, and other sources.

44. Old KilcuUen : c. 47 feet ; h. 30 feet. Top gone. Door, 6|- feet up,

with round head of two blocks. Description, Fitz Gerald, too. cit.

p. 81. Miss Stokes, Ibid., 1899, p. 431. National monument.

45. Oughterard : c. 47 feet ; li. 34 feet. Top stories gone. Door, 7 feet

6 inches up, with round head and moulding ; floors rested on

ledges. Description, FitzGerald, loc. cit. p. 84.

46. Taghadoe : c. 51 feet; h. 65 feet. Top stories gone. Door with

round head and flat band; over key-stone is a small figure with

upraised arms. Description, loc. cit. p. 92. National monu-
ment.

Count r Kilkenny.

47. Aghaviller: c. 51 feet; h. 30 feet. Top stories gone. Door,

13 feet up, with round head of three stones. Vieios in "Early

Christian Architecture of Ireland" (Miss M. Stokes), Plate xsiii.

48. Fertagh: c. 49|- feet; li. 101 feet. Cap nearly gone. Door

destroyed. The inner head was round; sill 11 feet 3 inches up.

There is a good view in the Petrb Sketches, E.I.A., vol. iii.

p. xvii, and in Ordnance Survey Letters (MSS. E.I.A.), vol. ii.,

Kilkenny, p. 127. National monument. The gritstone blocks

of the doorway were removed by a farmer to build a hearth.

They, however, could not stand the fire, and rapidly split to

pieces. Tradition said that the tower was built by St. Kieran

of Saighir. It is of fine hammer-dressed masonry.^ National

Monument.

1 " Ordnance Survey Letters," Co. Kilkenny, MSS. E.I.A. vol. i.
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49. Kilkenny (St. Canice's Cathedral) : c. 46^ feet ; h. 100 feet. Cap
gone ; floors rested on offsets. Leans slightly. Door, 12 feet up,

has round head of three stones. Description, " History of St.

Canice's Cathedral" (James Graves and J. Prim), and many other

sources.

50. Kilree: c. 50| feet; h. 93 feet. Cap gone. Late battlements. Door

has round head of one block and raised band. Description and

Views, Trans. R.I.A., vol. xv. (1829), p. 219; ''Early Chris-

tian Architecture of Ireland," Plate xxiv ; "Wilkinson, loc. cit.

ITational monument.

51.*Tullamaine : Destroyed by a storm in 1121.

52. TuUoherin : c. 50^ feet ; h. 73 feet. Cap gone ; upper story rebuilt

;

late battlements ; leans towards south. Door destroyed, 1 1 feet

up. Popular name " Cloictheach Thulaigh." Eight top lights.

Descriptions and Views, Trans. R.I.A., vol. xv. p. 220 ; Eev. E.

F. Hewson, Journal R.S.A.I. (1893), p. 208 ; Ogam inscrip-

tion in graveyard. National monument.^

King's County.

53. Clonmacnoise (O'Rorke's Tower): c. 58^ feet; h. 62 feet.

Upper story rebuilt. Eight top lights. Door has round head.

Description, P. A. Brash, " Ecclesiastical Architecture of

Ireland," p. 65 ; Dunraven's "JS'otes," vol. ii. p. 32, and many
others. National monument.

54. Clonmacnoise (Temple Finghin) : c. 49 feet ; h. 56 feet. Perfect

;

herring-bone masonry in cap. Windows irregularly spaced.

Door on ground level, church attached. Descriptions^ Brash loo.

cit. and Dunraven's " Notes," p. 45. National monument.

55.*Durrow : It has been inferred that a round tower once stood at

this place, from a passage in Adamnan's Life of St. Columba,

"lapso de monasterii culmine rotundo.''^

County Limeeick.

56. Ardpatrick ; h. 8 feet. Stump. In its base were found oyster

shells, fragments of metal, and lump of amber, and it is said three

bells. Local name, " Cluice." Description, " Limerick, its History,

&c." Maurice Lenihan, pp. 720, 721.

1 Kilree is stated to be 120 feet high, and Txilloherin 60 feet high in 'i'rans.

R. I. A., vol. XY. pp. 219, 220.
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57. Dysert-Aenghus (Carrigeen) : c. 54 feet ; h. 65ifeet. Top stories

gone, has plinth. Door, 15 feet up, round headed with mould-

ings and pellets. "Some hones " found in base. Local name,
" Clogas na desert." Description, R. Brash, Journal E. S.A.I.

(1868), p. 59; Dunraven's "Notes," vol. ii. p. 22. I^ational

monument.

58. Kilmallock: Much repaired, upper part rebuilt, old features re-

moved. Views, Dunraven's " Notes," vol. ii., and " Early Christian

Ai'chitecture," p. 90.

County Londondeket.

5 9.'^Londonderry : In the "Statistical Survey" of that county and

city, 1809, a view is given, which appears in vol. xv. of our Transac-

tions. It shows a portion of a round tower, with a fiat-headed

doorway with massive lintel, at some height from the ground, and

a late conical cap. It was 35 feet high, and was then used as an

icehouse, 1808. The vaults are mistaken by Miss Beauford^ on

the later occasion for portion of St. Columba's Monastery. The
only relic of its existence is the name of a lane, " The Long
Steeple."!

County Louth.

60. Dromiskin : c. 561 feet; A. 55 feet. Upper part and cap rebuilt.

Door recessed with round heads. Description, Maj.-Gen. Stubbs,

Journal R.S.A.I, (1897), p. 101. National monument.

ei.^Louth : Tell in 968. (Annals of Clonmacnoise).

62. Monasterboice : c. 51 feet; h. 110 feet. Top story gone; leans

towards N.W. Door has round head and flat band 4 feet up.

Description, Dunraven's "Notes," vol. ii. p. 11. National

monument.
County Mayo.

63. Aughagower : The round tower " is called ' Cloigtheach Achaidh

Ghabhair.' It is much destroyed, as tradition says, by lightning,

•which blew off the top of it to Teevnish, a distance of about half

a mile, where it was to be seen firmly stuck together until a few

years ago, when the stones were taken away and burned into

lime. Tradition says that this was the belfry of the adjoining

church, and that the bell is still under the bog of Teampull na

bfiacal alias Knockadoole, where the old people used to hear it

' giving tongue.' "^ National Monument.

1 Trans. E.I.A., vol. xv., p. 217. Or as tlae Rev. John Bernard, f.t.c.d., tells

me, "The Long Tower."
2 "Ordnance Survey Letters," Co. Mayo (MSS. E.I.A., 14 E. IS), p. 455.
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64. Balla: c. 51 feet; h. 84 feet. There is in the graveyard a

"round tower locally called clogap balld—the belfry of Balla—-which is, at the greatest calculation, not more than 35 feet

high. On the north side, within 21 feet of the ground,

commences the doorway, which is arched above. It is 5 feet

8 inches high and nearly 3 feet at the bottom. On the east side

of the tower, near the top, is a quadrangular place for a

bell. . . . The bell was placed therein about five years ago.

It is not remembered that this tower was ever higher than
it is."i

65. Killala : c. 51 feet ; h. 84. Perfect ; floors on offsets. Door, 1 1 feet

up, has round head. Description, Dunraven's "IS'otes," Yol. n.

p. 18. National monument.

-

66. Meelick, e. 42 feet ; li. 60. It stands within the churchyard to

the north-west. At the height of 15 feet from the ground on the

south side there is a door which is circular at the top, 5 or 6 feet

high and 3 feet broad. At a height of about 1 5 feet above the

door, a little to the west, is a pointed opening 2\ feet or 3 feet

high, and a little more than a foot broad. Tliere is, at the same

height, another pointed opening to the north of the door, and

north of this last is a square opening one foot every way. It is

much higher on the tower and faces exactly to the north. Near
the top at the south-east side is a quadrangular opening IJ feet

high and 1 foot broad, and on the east side, at the top, is a square

opening of that size, and another not altogether so near the top.

The tower is at least 60 feet high, the stones over the door are

loose, and there is said to be a floor level with the door."^

National monument.

67. Turlougli, c. 57 feet; A. 70 feet. Attached to the Abbey " stands

a round tower, in which there is, at a height of 1 5 feet from the

ground, an arched doorway 5|- feet high and 1\ feet broad, and

under it at the ground there is a breach. It appears that there

were three floors inside this tower, Avhich received light through

small quadrangular openings. . . . At the top, under the conical

1 " Ordnance Siu'vey Letters," p. 414.

2 CaUed " The jSTeedle Tower," and "The Steeple," in the Diaiyof the Bishop

of KiUala, 1798.

3 " Ordnance Siu-vey Letters," p. 383. A view of the door is given ia "Early

Christian Architecture of Ireland," Plate xxvi., and in Wilkinson's "Practical

Geology, and Ancient Architecture," p. 77.
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cap, are four pointed openings, the largest of which is not more

than 3 feet high and 1 foot broad. The stones are giving way
on the north side. Part of the north-west side of the conical cap

is destroyed."! tj^^ jj^-g^^^ Hon."W. Burton, in "A Tour Through

Connaught," 1778, states that the height of this tower is 70 feet

high, the internal diameter 9 feet, and the walls 5 feet thick,

the whole diameter being 19 feet. The "Statistical Survey of

County Mayo," 1819, amusingly cites a late tombstone (probably

1598) to fix the date of the round tower in a.d. 98. A good

view is given by Eev. H. Bishop in " Pictorial Architecture of

the British Isles," p. 4, and an old and disproportioned one in

Grose, vol. i., Plate 67. National monument.

County Meath.

68.*Ardbraccaii : Pell in 1182. (Annals Clonmacnoise.)

eg.'^'Clonard : Pell in 1039. (Annals Clonmacnoise and Pour Masters.)

70. Donoughmore : c. 56 feet; h. 100 feet. Toprebuilt.^ Door, 12 feet

up; it has round head and flat bands. On the keystone and block

above it is figure with extended arms and crossed legs. To each

side a projecting stone carved with a face. Two plinths.

Description^ Sir W. "Wilde, "The Boyne and Blackwater,"

p. 161. National monument.

7l.*Duleek: The cap was struck off by lightning, 1147. (Annals

P. M.) No trace or tradition remains.

72. Kells : c. 53^ feet ; h. 99 feet. Cap gone. Door, 12 feet above

street, has round head, with projecting corbels carved, with faces

to each side, and a flat band all round. Over arch is a defaced

carved lintel. Description, Dunraven's "Notes," vol. ii. p. 19.

National monument.

73.*'Slane : The foreigners burned the " Cloicteach " of Slane, with all

its occupants, and a bell, " the best of bells," 945 or 948. Strange

to say, a fused mass of bell metal was dug up in the graveyard

near the Abbey many years since, and was given to theEectorof

Slane, the Eev. John Westropp Brady.

74.*Trim: Burned by Conor O'Loughlin in 1128 (Ann. Inisf., Lough
Ce).

1 " Ordnance SuiTey Letters," Co. Mayo, MSS. R.I.A., 14 E. 19, p. 478.

2 The cap and four top lights were extant about 1745, see Journal U.S. A. I.,

1892, p. 126. See also curiously confused statement of Wilkinson in "Practical

Geology," p. 72.

E.I. A. PKOC. SEE. III. VOL. V. T
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TS.'^'Tullyard : Burned in 1171 by the fierce -wamorO'Ruairc. (Annals

Inisfallen.) Dr. Petrie says it fell about the year 1764. ("Round
Towers," p. 376.)

County Monaghan.

76. Clones : c. 51 feet ; h. 75 feet. Cap gone. Door has lintel, 8 feet

up ; traces of fire inside. Descriptions, Getty, loc. cit. ; W. F.

Wakeman, Journal R.S.A.I. (1874), p. 328 ; Getty, loc. cit. vol.

IV. p. 66. National monument.

77. Iniskeane : c. 51 feet ; h. 42 feet. Top stories gone ; floor rested on

corbels. Door, only sill remains, 14 feet 8 inches up. Skeleton

lay east and west in base. Glass beads found. Descriptions, Getty,

loc. cit.Yol. v.p. 116, andliev. G. Eeade, Journal E. S.A.I. (1854).

Queen's County.

78.'^^Killeshin :
" Monday, ye 8th March, 1703. That day the steeple of

Killishan undermined and flung down by one Bambrick, imployed

by Capt. Woolseley, in three days' work." 170f 8th March.
" At 3 of ye clock in ye afternoone ye steeple fell to ye ground

;

being measured it was 105 foot high or in length."^ The

foundations are of similar masonry to the beautiful church near

which it stood.

79.*'Rosenallis : A round tower stood at this place in 1819.

^

80. Timahoe : c. bl feet ; h. 96 feet. Perfect, has three plinths. Door

has round head 13 feet 9 inches up, richly carved, recessed,

of three orders. Descriptions, R. Brash, "Ecclesiastical Archi-

tecture," p. 34; Dunraven's " Ifotes," vol. ii. p. 29. National

monument.
County Roscommon.

Bl.^'Kllbarry : Mr. George A. P. Kelly has recently sent me notes.

Some old men showed him where a "steeple" had stood on
this site

; the same probably that was pointed out to O'Donovan
in 1837 (Ordnance Survey letters). The tower was demolished

to build a stable. Several of the blocks, dressed to a curve

about 18 or 19 feet in diameter, remain set as sills and a

seat in a cottage built over fifty years ago. Near it is the

ancient church, retaining its round corner shafts, and a

romanesque fluted capital, though now defaced.

1 Original Diary. Published by U.S.A. I., Journal, 1864-6, p. 303.

"Mason's Parochial Survey, 1819, p. 319.
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82. Oran : c. 62J feet ; h. \2 feet. Stump. Mr. G. A. Kelly tells me
that about nine courses of regular blocks of conglomerate remain,

with a plinth 8 inches wide ; seven courses of limestone blocks

rest on the former. There is a large breach in the wall. The

interior is 8 feet across, and has been used for burials.

SS.'^'Roscommon : Burned in 1049. (Chronicon Scotorum).

County Sligo.

84. Dromcliff : h. 40 feet. Top stories gone. Door, 8 feet up, has lintel.

Descriptions, Colonel "Wood Martin's " History of Sligo," vol. i.
;

Dunraven's "Notes," vol. ii. p. 47. National monument.

COUNXY TlPPEEAKT.

85. Cashel: c. 50 feet; h. 80 feet. Perfect. Door, 12 feet up, has

round head of six stones and mouldings ; floors rested on joists

set in wall. Descriptions, Brash, loc. cit. p. 91 ; Dunraven's

" Notes," vol. II. p. 9 ; and many others. National monument.

86.^Emly : Burned in 1058 by the men of Turlough O'Brien.

87. Roscrea : c 50 feet ; h. 80 feet. Top stories gone ; double plinth.

Doorway, 9 feet 9 inches up, has round head of three stones, a

raised band, and also carvings of a ship and knot. Description,

Dunraven's " Notes," vol. n. p. 6. National monument.

County Tyrone.

88.*''Errig'al Keeroge : Mason, in 1819,^ gives the statement of Eev.

J. Baldwin that, near the Franciscan Convent of Ballinasaggart,

" the foundations of a round tower were to be seen there within

ten years, but now even the ruins have disappeared." Scheduled

as a National monument.

County Wateefoed.

89. Ardmore : c. 52 feet ; 7^. 95 feet. Perfect. Cap had a finial. Door,

13 feet up, has round head and roll moulding on edge. There

are three external string courses, like that at Dysert, County

Clare. Inside are projecting stone corbels, with faces or scrolls.

The door has a round head and moulding, and is 13 feet up.

Descriptions, R. Brash, loc. cit., p. Ill; same in Journal Pi,. S.A. 1.

(1856), p. 35; Dunraven's ''Notes," vol. ii. p. 39; Journal

R.S.A.I. (1856), p. 35. National monument. Ogams in church.

' Parochial Survey, vol. iii., p. 155.

T 2
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County "Wicklow.

90. Glendalough : c. 52 feet ; h. 110 feet. Perfect. Cap repaired. Door
has round head of three stones and flat band. Descriptions, Dun-
raven's " Notes," vol. II. p. 15. Journal R.S.A.I., 1894, p. 301.

National monument.

ROUND TOWERS WHOSE BASES ARE OF DIFFERENT
SHAPES.

91. County Antrim, Trummery : on square base north wall chancel.

See E. Getty, Ulster Journal of Archaeology, vol. in., 1855,

p. 292.

92. County Cork, Kinneagh : hexagonal. Description, Dr. Caulfield,.

K.S.A.I. Journal (R.H.A.A.L), 1879, p. 16.

93. County Dublin, Ireland's Eye : on chancel of oratory. Descrip-

tion by E. Cochrane, Journal E.S.A.I., 1893, p. 398.

94. County Kildare, Killashee : square. See Grose's " Antiquities of

Ireland," vol. ii., p. 84.

95. County Londonderry, Dungiven : on south-west angle of church.

See Mason's "Parochial Survey," vol. i., p. 302.

96. County Londonderry, Tamlacht Finlagan : on north-west angle

of church, square base. Miss Stokes, " Early Christian Archi-

tecture," p. 62.

97. County Wexford, Perns : on square base. See Journal E..S.A.I.,

1895, p. 404.

98. County Wicklow, Glendalough Ivy Church : on square room west

of church. See Ledwich, 2nd edition, p. 155. Grose, vol. ii.,

p. 96.

To summarize : we may add that there are thirteen perfect towers,

ten of which retain their ancient caps, two most of the cap, and one in

which the blocks of the cap have been recovered and rebuilt. Of those

which have only lost the cap twelve remain, twenty-seven are three

to six stones high, ten are mere stumps, and twenty-eight recorded

towers are totally demolished.

In the hope that this paper may lead others to undertake a definite

work (collecting facts, and as far as may be avoiding theories), or at

least to supply Papers on the numerous towers imperfectly described

and illustrated, these notes have been laid before the Academy.
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XIV.

OK A ^"EV GEXUS OE BACTERIA {ASTROBACTER). Br

A. YATJGHAlSr JENJs^IKGS, E.L.S., E.G.S.

(Plates YI. axd YII.)

[communicated by the seceetakt.]

[Read December 14, 1896.]

The organism that forms the subject of the present note has
unfortunately not been observed in the living condition, but its-

appearance and general characters seem to me sufficiently remark-

able to justify my calling to it the attention of those interested

in the study of Bacteria, It Tvas found in stagnant water in the

neighbourhood of Tubingen by my friend, Mr. Coppen-Jones, of

Davos, who kindly placed the material at my disposal for further

study and description.

The water contained a great number of specimens of Spirillum

undula, and special preparations were made by Loffler's method to

demonstrate the cilia in this species. In the mounted slides^

numerous examples of the organism now under consideration were
observed, but, unluckily, only after the material had been thrown

away. The photographs reproduced herewith (PL YI.) will, however,

convince the reader of its actual existence ; and if this communi-

cation serves no other purpose, it may, at least, lead other observers

to look for the same or similar bodies, and to justify or correct the

views as to its nature now suggested.

With a moderate magnifying power one observes among the

Spirilla a number of deeply-stained star-like bodies composed of

a varying number of rays. The more evident examples have some

eight or ten rays, but a series of simpler forms will soon be found

with six, five, or four rays ; then Y-shaped forms, and, finally,

simple rods.

One of the latter (Pl.YII. fig. 1) may then be taken as a starting-

point ; a simple rod-like bacterium with no special characteristics

that can be noted in the preparations in question. The next stage
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is a similar rod bifurcated at the end, producing- a Y-shaped form

(PI.VII. figs. 2, 3) ; and, apparently as a further development of this,

come symmetrical tri-radiate types, "with the rays spreading at an

angle of 120° (PI. YII. fig. 4).

These simple Y-shaped specimens seem to me imdouhtedly due

to the longitudinal splitting of the simple rod, and they thus give

an explanation of the more complex stars for which it would other-

wise be difiicult or impossible to account.

It is, of course, true that if a simple bacterium develops a

lateral branch, a Y-shaped form will result when the side branch

equals in length the shorter portion of the original rod. In the

present case the branches of the fork are always equal, and some

special stress may, perhaps, be laid upon this point, because when
these specimens came under my notice, I was studying Mr. Coppen

Jones' preparations, illustrating the branching of the " Tubercle

Bacillus." In that organism I was able to observe the branching

of a simple rod-like form, and to trace this stage into the more com-

plex " hyphal " condition which he has described.*'' It is not likely,

therefore, that in the present case I should have been misled by

mere lateral outgrowth.

To return, however, to description :—Four-rayed forms, with

acute and obtuse angles between the pairs of rays (PI. YII. figs. 5, 6),

are not uncommon, and all transitions may be found from this type

to a regular cruciate such as that of fig. 7. Then come five-rayed

examples, again showing much variation in the angle between

adjacent rays ; and then hexactinellid forms, irregular in some cases,

in others as symmetric as a simple snow-crystal (PI. VII. figs. 8-10).

Of the more complicated specimens those with eight-rays are

also often symmetrical, but those with more than eight are almost

always irregular in the length and disposition of the rays (PL VI.

fig. 2; PL VII. figs. 12-17).

A zoologist examining the specimens will be struck by the

curious parallelism between these different growth-forms and the

various types of spicules in sponges. We have forms correspond-

ing to the simple rods and triradiates ; the four-rayed type ; the

tetraxonoids ; the symmetrical hexactinellid form of a Hyalonema,

and the irregular multiradiates of some fossil genera.

The comparison of the two series is merely one that suggests itself,

unavoidably, in looking at the specimens. Still, there may be some

^ Coppen-Jones—CentralLlatt fur Baeteiiologie 1895.
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archaic tendency of cells to radial differentiation, such, as reaches its

maximum in the Eadiolaria.

The component rays of these stars are themselves usually simple

rods ; but, in some cases, they certainly appear to be in course of

bifurcation.

An appearance of such bifurcation might, it is true, be produced

if one ray were lying over another in its proximal portion ; but in

several instances it seems undoubtedly to be a case of real forking.

This raises the question as to the plane in which the rays lie—

a

question by no means easy to decide. The specimens being very

deeply stained and mounted in balsam, it is difficult to be absolutely

certain on this point ; but in some cases there is sufficient difference

in focus to suggest that they radiate in three dimensions. The speci-

mens were dried on the cover-glass in the usual method of mounting,

and, under such circumstances, the rays even of a " solid " star would,

of course, tend to flatten on its surface.

In a few cases there is a transverse constriction of some of the

rays, indicating that the organisms may multiply by abstriction of the

distal portions (PI. VII. fig. 15).

JS'o spores have been observed. Though in some examples single

highly-refracting spots are observable near the tip of each ray, these

are probably due to plasmolysis.

The remaining feature of importance to which I would call atten-

tion is the presence, in a large number of specimens, of a central

colourless spot. This seems constant in the older, multiradiate types,

but does not occur in the simpler forms. "With a high magnification

it will be observed, in some cases, that the bases of the rays are

rounded off and project somewhat into the light area, while occasional

specimens may be seen in which the central space communicates with

the exterior (PI. VII. figs. 16 and 17). This condition suggests that,

in course of time, the stars disintegrate by the absorption of the

central protoplasm into the several rays which then separate, and

become the rod-like bacteria with which we started.

The foregoing description includes all I have been able to observe in

the preparations, and the only explanation thereof which seems to me
tenable. These numerous stellate organisms cannot be chance aggre-

gates of rods ; and it is equally difficult to imagine the development

of a successive series of rays from a single point whether a spore or

the middle of a rod-like form. No other unicellular organism,

so far as I know, affords any evidence in favour of such a view, and
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the theory of longitudinal fission is a relatively slight strain on the

scientific imagination.

We have to consider in the first case whether snch longitudinal

fission is improhahle, and, in the second, what evidence is derivable

from other forms of life.

If we accept the view of the physiological necessity for division at

the limit of growth there is no difficulty ; because though there might

be greater expenditure of energy in longitudinal than in transverse

division there would be proportionately greater gain in new surface-

area. This, it seems to me, holds true whatever opinion may prevail

as to the ultimate meaning of cell-division.

No theoretical objection, however, can be of much value if the

phenomenon actually occurs in other organisms ; and such forms as

Gomphonema and Licmophora among the Diatomacese, and those

Infusoria which divide to form fan-shaped and radial colonies, show
that there is nothing impossible in the idea. The multiplication of the

cells in primitive columnar epithelia may be analogous.

This view would have been put forward with greater hesitation had

it not been for the fact that one form of Schizomycete has already beer

described which shows similar longitudinal division. In the Annals oi

the Pasteur Institute, Metschnikoff has called attention to a curious

organism which consists of radiating groups of pear-shaped cells.

These he regarded as produced by longitudinal fission from a simple

form, and gave generic value to the type under the name of Pasteuria.

Taking these facts into consideration, as well as the tendency to

radial differentiation of the cell-protoplasm seen in the Radiolaria,

or in the embryo discs of an alga like Phycopeltis, one might hazard

the suggestion that, while both in unicellular organisms and in tissues

the transverse type of fission generally prevails, there are some cases

in which an archaic tendency to longitudinal or radial division still

predominates.

If future observation proves the occurrence of longitudinal division

in this case or in Pasteuria, it may be convenient to separate these

forms in a section of Schizomycetes termed" Paraschizse" in antithesis

to a section of " Diaschizse " which would include the better known
bacteria.

I am, however, by no means sure that there is any fundamental

difference between the two types of division ; and if I have seemed to

emphasize the distinction, it is because, when a preliminary note on this

organism was communicated to the Botanical Section of the British
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Association (Liverpool, 1896), some eminent authorities received the-

suggestion of " longitudinal fission" with an incredulity that bordered

on contempt. The object of this Paper is only to place the facts and

figures before them and others who may be interested, and ask for

an alternative explanation.

I should add that I am much indebted to Mr. Hildage, late of the

Koyal College of Science, Dublin, for the time and care he devoted to

the production of the photographs reproduced in appended Plates.
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XV.

KEPORT ON HEPATIC^ COLLECTED AT TORC WATER-
FALL, KILLARNEY, IN 1897. By DAVID M'ARDLE, of

the Royal Botanic Gardens, Glasnevin, and tlie REV. H. "W.

LETT, M. A., Loughbrickland, Co. Down.

(Plates VIIL AND IX.)

[Read Decembek 12, 1898.]

It was a bright morning in September when we arrived at Tore

Waterfall, which is on the Owengarriif River, about four miles from

Killarney. Our principal object in calling here on our way to the

Dingle Peninsula being to endeavour to verify Mr. Holt's record of

the beautiful Lejeunea which bears his name, and was stated to be

found by him on rocks within the spray of the waterfall, in 1885,

where it grew sparingly among mosses, and the larger Hepatics.

The entrance to the fall is from the Muckross-road through a well

wooded glen in the demesne of A. E. K. Herbert, Esq. On account of

the exuberance of plant life, the glen has been the resort of many
botanists, notably of those interested in Bryology. We followed the

river, and admired the splendid specimens of Lastrea and other ferns

clothing its banks, or depending from overhanging rocks and crags.

We assailed the spray-dashed boulders on which Hepatics love to

grow, and we gathered a quantity of fine specimens of the rare Radula

voluta which quite covered one of the large rocks, and must be often

submerged. Close by, the beautiful Meizgeria hamata, one of the

largest of the species which are found in this country, grew as

luxuriantly as it does in its home in the tropics.

Mr. Holt's Lejeunea is far from being plentiful. We found it

amongst Trichocolea and Metzgeria, and on a rock which was con-

stantly sprayed by the waterfall a patch was conspicuous by the dark

green colour and neatly laid strata of its stems and branches. It is a

difficult matter to detect the plant until a portion is placed under the

lens of a dissecting microscope, then the mode in which it bears the
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periantlis and amentse, the shape and red colour of the leaves, espe-

cially those of the lower plane, all come into view. Still, we doubt

if the occurrence of the red colouring matter is peculiar to Lejeunea

Soltii.

Lejeunea jiava grows on the trunks of trees and among mosses, and

the larger Hepaticse, and on moist rocks very sparingly ; Lejeunea

serptjllifolia is abundant on trees, and on rocks in the bed of the

stream, and presents many curious forms. Such is a brief account of

some of the rare hepatics we gathered as we slowly worked our way
up the stream, and the day was far spent when we arrived at the wall

of rocks down which the water tumbles with a loud noise. On the

right hand side of the fall is a rocky terrace, covered with Trichocolea

tomentella, and festoons of Miss Hutchin's Jubula, golden Hypnums,
and the silvery Hooheria lucens, backed up with a frondose denizen of

the tropics, Lumortiera hirsuta, var. irrigua, which clothes the rocks
;

the lurid green colour of its fronds is striking ; sparkling in the sun-

shine are the drops of spray with which it is bathed by the waterfall

;

it is a fitting background for this exuberance of tropical growth—

a

veritable garden of cryptogams. We followed a well-kept pathway

to the summit above the fall, and got some excellent views of the

lower lakes and distant mountains. Who can describe the variety of

shades and colours of the surrounding woods and mountains in the

setting sunshine, and we both exclaimed, verily Killarney's beauty is

not overrated.

The following list which is provisional only, contains forty-seven

species, many of which are very rare, as Lejeunea diversiloha, &c., and

six varieties, some of which are of botanical value on account of con-

stant characters and local distribution. In the arrangement of the

Lejeunea we have grouped them into sections which correspond to

the sub-genera into which Dr. Spruce divides them in his grand work
on the Hepaticse of the Amazon and Andes, where the species of

Lejeunea are numerous. We trust it may be useful for identification

and reference to the students of these curious plants.
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HEPATIC^.

Sub-Order 1.

—

Jungeemaniace^.

Tribe.

—

Jubule^.

1. Frullania tamarisci, Dill. L. On the trunks of trees and on rocks

common.

Frullania tamarisci, var. atrovirens, Carrington. Stems elongated
;

leaves elliptic-ovate, apiculate, apex inflexed, of an indigo

green colour, but having the line of moniliform cells across

the leaves, which is so characteristic in the type. Growing on

rocks in shallow patches within the spray of the waterfall.

2. Frullania mic7'ophylla, Gottsche, Pearson. Frullania tamarisci,

L. var. microphylla, Gottsche ex Carriagton in Trans. Bot. Soc.

Edin., vol. vii., p. 457, 1863. Pearson in Journal of Botany

for November, 1894. On the trunks of trees and on rocks

among mosses and the larger hepatics.

3. Frullania fragilifolia, Taylor in Trans. Bot. Soc. Edin. 2, p. 43.

Among moss on rocks and on trees, rare.

4. Frullania germana, Taylor in Trans. Bot. Soc. Edin. 2, p. 43. Frul-

lania tamarisci, L. var. germana, Carrington, Irish Hepaticge,

p. 457. On rocks, rare.

5. Juhula SutcTiinsicB, Hook, Dumort, Hook, Brit. Jung. tab. 1. Frul-

lania HutchinsicB, Nees, Europ. Leberm. 3, p. 240. On moist

rocks and on the fronds of Dumortiera and Trichocolea, within

the spray of the waterfall.

Lejeunea, Libert.

Sub-tribe 1.

—

Holostip^, Spruce.

Foliole (stipules) undivided.

Section 1.

—

Homalolejetjnea (Spruce, Genus).

6. Lejeunea MacTcai, Hook, Jungermania Machai, Hook, Brit. Jung.,

tab. 53. Fhragmicoma Mackaii, Dnmort. Comm., p. 112. On
moist rocks, among Metzgeria and Eadula.
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Sub-tribe II.

—

Schizostip^, Spruce.

Foliole icith the apex only retuse or emarginate.

Section II.

—

Haepalejetjnea (Spruce, Gen.)

7. Lejeunea ovata, Taylor in Gr. L. et IST. Synop. Hep., p. 376. Jun-

gerniania ovata, Dicks, PI. Crypt. Brit. 3, p. 11, tab. 8, f. 6. On
th.e bark of trees, decayed wood, and on mosses and the larger

hepatics.

Section III.

—

Ei7lejeij:n:ea (Spruce, Gen.)

Foliole bifid.

S. Lejeunea serpyllifolia, Dicks, Libert, in Ann. Gen. Sc. Pliys. 6,

p. 374. Carr. and Pears. Exs. iS^o. 135, 195. On the trunks

of trees and on rocks and stones, common.

9. Lejeunea patens, Lindberg. Hep. inHibernia lectae, p. 482, 1874.

Moore on Irish Hepat icse, R.I. A. Proc, Ser. 2, vol. ii., p. 615,

with excellent figure (plate 43). On damp rocks and on

decayed wood, and on the large mosses and hepaticse.

10. Lejeunea jiava, Swartz, var. = L. Moorei, Lindberg, Hep. inHiber-

nica lect. p. 487, 1874. Moore on. Irish Hepatic£e, p. 615, with

excellent figure (plate 44). On decayed wood and among
mosses, and on the fronds of Metzgeria, very scarce.

11. Lejeunea Holtii, Spruce, Journal of Botany, vol. 25, p. 33, plate 272,

1887. On wet rocks, on Trichocolea, Metzgeria, and with

Lejeunea Ilackai, also found in compact patches of neat strata

on rocks near the spray of the waterfall.^ The only known
locality ; first found by Mr. G. A. Holt in 1885.

Section IV.

—

Miceolejetinea (Spruce, Gen.)

Foliole constant, ivith subulate segments, lobide often equaling the lobe,

12. Lejeunea diversiloba, Spruce, Journal of Botany, 1887, page 38.

Lejeunea cucidlata, var. stricta, N. L. and G. Syn. Hep. p. 390.

Carrington Trans. Bot. Soc. Edinb., vol. viii., p. 468, tab. 17,

fig. 1. Epiphytic on the larger hepatics, very rare.

1 "We have since discovered the plant in several stations in the Dingle Peninsula.
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Section V.

—

Deepanolejeun'ea. (Spruce, Gen.)

FoUoles small, triangularly lipartite to one-third of their length,

segments divergent ivith sululate points.

13. Lejeunea hamatifolia, Hook, Dumort. Jungermania hamatifolia,

Hook, Brit. Jung. tab. 51. On the trunks of trees and among

the larger hepatics very scarce.

Section VI.

—

Cololejeunea (Spruce, Gen.)

Foliole absent.

14. Lejeunea minutissima, Smith, Eng. Bot., vol. 23, fig. 1633. On
the bark of trees and on the fronds of Metzgeria, &c.

15. Lejeunea microscopica, Taylor. Jangermania microscopica, Taylor

in Fl. Hib. 2, p. 59, Hook. Journal of Botany, 4, p. 97, t. 20.

Epiphytic on the larger hepatics and mosses.

Teibe Jungeemaote^.

Sub-Teibe Eaditle^.

16. Radula complanata, L. Dum. Jwigermania compla?iata, Hook,

Brit. Jung. t. 81, On the trunks of trees, and on rocks,

common.

17. Radula voluta, Taylor in G. L. et N. Synop. Hep., p. 253, 1845.

Radula xalapensis, 'S. M. in Ann. Sc. Nat. 2, ser. 5, p. 56.

Lindberg Hepat, in Hibemia lectse, 1874. On rocks in the

stream very fine, forming large yellow patches, plentiful.

1^. Radula Carringtoni, Jack in Flora, p. 385, 1881. Radula ac[ui-

legia, Taylor, var. major. Carrington in Trans. Bot. Soc.

Edinb. vii., p. 455, 1863. Lindberg's Hepaticse in Hibernia

lectse, 1874. On damp rocks with Metzgeria conjugata and

Lejeunea Mackaii.

(Plate YIII.)

This fine species which we had not seen before grew in some

quantity amongst the two above-named plants, and also on the

moist rocks to which it adhered as closely as the Lejeunea.

The male plant was plentiful, bearing copious amentse, and
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is very striking and distinct. The female -svas scarcer, and

grew apart. In no case did Ave find both growing together,

• "which may account in some degree for the scarcity of fruiting

specimens. A careful comparison "with Radula Carringtoni

"which "was found in the same place by Mr. Holt in 1885, and

sent to me with other material by my friend Mr. IT. B. Slater,,

p. L. s., to help my investigation of the plants we found, and

an exhaustive description of R. Carringtoni by Mr. Pearson in

the Journal of Botany for 1882, p. 140, with a translation

from Herr Jack's monograph of the Radulae, where he named
the plant in honour of its original discoverer Dr. Carrington,

who found it in Killarney so far back as 1861, enabled us

"without difficiilty to identify our specimens as Radida Carring-

toni, Jack, "which had also been found in the same locality by
the late G. Hunt, Dr. D. Moore, and Professor Lindberg ; all

these authorities referred the plant to Rachda aquilegia, var.

major.

The following interesting memorandum in the late Dr. D.

Moore's handwriting is enclosed in a packet of Badula from

Killarney in the Herbarium of the Science and Art Museum,
Dublin. Unless this is Jungermania complanata, var. y8, men-

tioned by Hooker in his British Jungermania, I do not hiow it.

The leaves are two-lobed, the upper about one-third the size

of the lower, square in shape and closely compressed. The
calyces are ventricose and large. The reticulation of the leaves-

is rather solid, and not very large, colour brown; there are no

pencils of rootlets issuing from the stems as in J. complanata.

Found growing on rocks at Killarney.

The foregoing is a short but accurate description of Radula

Carringtoni, and is interesting as having been made many years

ago by Dr. D. Moore, and valuable as showing that he recog-

nised the plant as a distinct species.

We sent, together with the Radula Carringtoni, good speci-

mens of Radida aquilegia from Annascaul, in the Co. Kerry, to-

Mr. Slater, who writes : "I have yours with the fine large speci-

mens of Radula aquilegia; it is quite distinct from R. Carring-

toni, of which you have succeeded in finding plants of both

- - sexes." Mr. Pearson's note in the Journal of Botany is inte-

resting ; he writes : ''So far as our knowledge extends this-

species has a very restricted distribution, no other localities

than those of the south of Ireland being recorded. It is quite
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unknown on the Continent, and so far no American or other

foreign specimens have been met with." ^ At Tore Waterfall

we have gathered specimens of the male plant nearly one inch

in length, branched sparingly at either base or apex, but plants

appear to he pinnate by the alternate lateral amentse which are

formed of from three to twelve or more pairs of altered leaves.

Perianths oblong, tapering, and plaited for the lower third

to a narrow base, shorter than that of Radula complanata, and

less compressed, month entire, truncate slightly narrowed,

calyptra oblong oval, stalk of capsule emersed for about the

length of the perianth. Capsule dark brown, oblong oval, longi-

tudinally striated, spores spherical with a well-marked hyaline

ring, elaters few bispiral.

19. Radula HoUii^ Spruce, Journal of Botany, July, 1887, p. 209.

"Within the spray of the waterfall on Duniortiera irrigua,

Juhula HiitchinsicB, Lejeimea Machai and Radula Carringtoni

.

G. A. Holt, June, 1885.

(Plate IX.)

"Very rare. This was the first discovery of the plant in

Ireland, when it was named and described by Dr. Spruce in

the Journal of Botany. It does not appear to have been again

noticed by anyone till September, 1897, when we rediscovered

it among Radula Carringtoni^ and in shallow flabellate patches

on the wet rocks near the waterfall, and we were fortunate

in finding several perianths on the specimens collected. The
perfect fruit, with the capsule is, however, still a desideratum.

Perianth smooth, inversely cone-shaped, gradually tapering

from an entire truncate slightly flattened mouth to narrow base.

As the complete state of the fruit has not yet been found, the

perianth may be more flattened at first. In old perianths of

R. eomplanata from which the capsule has fallen, much of the flat-

tening disappears, and the empty perianths are funnel-shaped.

Radula Moltii much resembles in size, colour, and mode of

growth, large forms of Lejeunea serpyllifolia and Lejeunea flava.

The lobule or back lobe is only -|-ththe size of the major lobe to

which it is closely pressed ; it is rounded squarish without any

swelling of its fold and is strongly decurrent, and the major

lobe is divergent from the apex of the fold. The cells are minute,

pitted, and densely chlorophyll ose.

' It has been discovered near Moidart, Scotland, by Mr. S. M. Macvicar,

10th October, 1898.

R.I.A. PKOC., SEE. III., VOL. V. Z
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SuB-TEIBE PtILIDIE^.

20. TricTiocolea tomentella, Ehrhart, Dumort. Jimgermama tomentella^

Ehrh. Beitr. 2, p. 150. Hook, Brit. Jung., tab. 36. Hanging
in dense tufts over the rocks within the spray of the waterfall.

Stjb-teibe Teigonafthe^.

21. Le])ido%ia setacea, "Web. Jungermania seiacea, Weber. Spicil.

n. Grott, p- 143. Hook, Brit. Jung., t. 8. On moist banks

and. decayed wood, common.

22. Ba%%ania trilohata, Linn. Jimgermama trilolata. Hook, Brit.

Jung., t. 76. Mastigolryum trilolatum, Gr. L. et I^. Syn. Hep.,

p. 230. On wet banks and rocks, common.

23. Cephalo%ia divaricata. Smith, Humort. Jungermania divaricata,

Sm. Eng. Bot., t. 719. On a damp bank, rare.

Su£-TEIBE SCAPANOIDE^.

24. 8cafania resupinata, Linn. Dumort. Jungermania resupinata,

Linn. sp. PI., 1599. Eng. Bot., tab. 2437. J. reairvifolia,

Hook, Brit, Jung., t. 21, f. 8. Marfinellia gracilis, Liudberg,

Hepaticse in Hib., p. 620. Moore on Irish Hepaticse, p. 640.

On rocks near the waterfall, and on stems of trees near the

ground, bearing copious gemmae. Thi^ plant has frequently

been mistaken for Scapania nemorosa. It differs from all

forms of that species by the leaves being somewhat curved

downwards, having smaller cells and smaller teeth on the leaf

margins. The following description will enable students to

distinguish it. Tufts wide, compact, cushion-like, not easily

separated, colour olive-yellow or olive-brown, and sometimes

like the Tore waterfall specimens, pale light green ; disposed in

strata corresponding to each year's growth. The interior of the

tufts is of a fawn or dull green colour. Stems 20-90 mm.
long, erect, slightly branched, rigid, wavy, the secondary shoots

or innovations are densely leafy, slender with a crisped appear-

ance from the downward curving of the leaves. Boot-hairs

numerous, long, white, issuing from the base of leaves. Leaves

of uniform size, spreading, bifarious, closely imbricated, base

amplixicaul unequally 2-lobed for i or at most ^ their length,

more or less ciliately dentate. Lobes folded together in upper
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leaves nearly equal ; dorsal roundish., blunt or with a small

point (apiculate) slightly reflexed ; ventral (lobule) one-half

the size of the lobe, roundish ovate, concave, crossing the stem.

Texture thin but firm, somewhat pellucid, little altered when
dry. Cells minute, arranged in concentric circles, especially

towards the base of the leaf. Gemmae mostly the colour of the

leaves, sometimes dark reddish, and are then very conspicuous,

sphserical, grouped at apex of stem and on the leaf margins,

copious.

Dioecious. Bracts two, with two nearly equal-toothed lobes.

Perianth immersed for one-half its length, wedge-shaped,

ovate compressed in the bracts ; mouth truncate, irregularly

cut and fringed with long close decurved teeth. Capsule, small

oval, on a short stalk. Spores, minute sphserical, reddish.

25. Scapc0iia nemorosa, Linn, Dumort. Jungermania nemorosa, Linn.

Sp. ed. 3, p. 1598. Hook, Brit. Jung., tab. 28 in part. On
damp rocks and banks,

26. Scapania as])era^ Miill. Scapania csqtiiloha, var. dentata, Gottcb.

Scapania aspera. Pearson in Journal of Bot. Deer., 1892, tab.

329. M'Ardle, Musci and Hepaticse of the County Cavan.^

On rocks and among mosses on damp banks.

27. Scapania undtdata, Linn, Dill. Jungermania imdidata, Linn. Sp.

PL 1598. Hook, Brit. Junger., tab. 22. On wet rocks and

moist banks, common.

28. Diplophyllum albicans^ Linn. Dumort. Jungermania albicans,

Hook, Brit. Jung., t. 23. On rocks and banks about the roots

of trees, common,

SUB-TEIBE EpIGONEANTHE.^.

29. Lophocolea bidentata, Linn., Dumort. Jungermania bidentata, Sm.

Eng. Bot., t. 606. On damp banks and on decayed wood,

common.

30. Lopliocolea spicata, Taylor in G. L. et IN". Synop. Hepat., p. 167.

Carr and Pearson Exic, ISTo. 263. On decayed wood and on

damp rocks among Hypnum, fertile.

31. Plagiocliila asplenioides, Linn., Dumort. Jungermania asplenioides,

Linn. Sp. PL, p. 1597. Hook, Brit Jung., t. 13. On banks

and on damp rocks, common.

1 Proc. R. I. Academy, Srd Series, vol. iv., p. 612, PI. xsi., 1898.
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Plagiochila asplenioides, L. var. devexa, Carr. Brit. Hepat., p. 56.

On damp rocks, rare.

Plagiochila asplenioides^ L. var. minor. Carr., Brit. Hepat., p. 56.

Carr and Pearson Exic, No. 88-222. Rare.

32. Plagiochila spinulosa, Dicks. Dumort. Jungermania spinulosa,

Dicks. Crypt, fasc. 2, p. 14. Hook, Brit. Jung., t. 14. On
rocks and moist banks, common.

Plagiochola spimdosa, Dicks, var. inermis, Carrington, Brit. Hep.,

p. 60. On moist rocks, rare.

33. Plagiochila punctata, Taylor in Lond. Jour, of Bot., 1844, p. 371.

P. spinulosa, Ya,Y. punctata, Carr., Irish. Crypt, p. 19, t. ii., fig.

3, 1863. On damp banks and on rocks among FruUania.

34. Plagiochila tridenticidaia, Taylor. Jungermania spinulosa, var.

tridenticulata. Hook, Brit. Jung., p. 9, t. 14. On damp rocks

among Frullania, rare.

35. Nardiaemarginata,Wa.vhdj:t, Gray. Jtmgermaniaemarginata,Wa.'ih..

Beitr. 3, p. 80. Hook., Brit. Junger., t. 27. On damp rocks,

common.

36. Saccogyna viticulosa, Mich. Dumort. Jungermania viticulosa,

Hook, Brit. Jung. t. 60. On damp banks and on rocks among
mosses, common.

SUB-TEIBE FOSSOMBEONIE^.

37. Pellia epiphylla, Linn, Dill. Jungermania epiphylla, Hook, Brit.

Jung., tab. 47, figs. 1, 4, 8, 17. Eiver bank, common.

38. Pellia calycina, Taylor ITees. Jungermania epiphylla, var. furei-

gera. Hook, Brit. Jung., t. 47, f. 18, et 2, 3, 9, 10, 12. J.

calycina, Tayl. in Fl. Hib. 2, p. 55. On wet rocks.

Stjb-teibe Metzgeeie^.

39. Metzgeria furcata, Jjhin. Dumort. Jungermaniafareata, 'Limi.,S-p.

PL 1602. Hook, Brit. Jung., tab. 55, 56. On the trunks of

trees and on rocks.

Metzgeria furcata, L. var. fruticulosa, Dicks, Lindberg. Junger-

mania furcat a, var. aruginosa, Hook, Brit. Jung, iu textu ad

tab. 55, 56. On the trunks of trees.
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40. Metzgeria hamata, Lindberg. Jungermania furcata, var. elongata,

Hook, Brit. Jung, in textu ad tab. 55 et 56. Lindberg's

Monogr. Metzg., p. 25, fig. 5. On damp rocks which are often

submerged, very fine specimens.

41. Metzgeria conjiigata, Lindberg, Monogr. Metzg, p. 29, fig. 6. On
the trunks of trees and on damp rocks, fertile.

42. Aneura muUifida, Linn. Jungermania multijida^ Hook, Brit. Jung.,

t. 45. On damp banks, common.

43. Aneura palmata, Hedwig. Jungermania palmata, Hedw., Theor.

Gen. 1 ed., p. 87, tab. 18, figs. 93 et 95. On decayed wood,

rare.

44. Aneura lafifro7is, Lindberg. Jungermania muUifida, Schmid., Icon.

PL 3, pp. 213-216. 1797. Aneura palmata, var. major, Nees,

Europ. Leber. 3, p. 459. On moist banks among mosses, &c.,

rare.

Sub-Order 2.

—

Marchantiace^.

45. Conocephalus conicus, Linn, Diimort. Marchantia conica, Eng.

Bot., tab. 504. Fegatella conica, G. L. et JST. Syn. Hep. 546.

On rocks at the waterfall, and on the river bank, common.

46. Lunularia cruciata, Linn, Dumort. Lunularia vulgaris, Micheli,

Nov. Gen. 4, t. 4. Wall at the entrance to the glen which

leads to the waterfall, common.

47. Bumortiera hirsuta, Swartz, var. irrigua, Taylor, sps. Hygro-

phylla irrigua, Taylor de March, in Linn. Trans, xvii., p. 390,

tab. 15, f. 1. In the sheltered rocky recesses of the waterfall,

plentiful, rare.

E.I. A. PEOC, SER. III., VOL, V. 2 A
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EXPLAly^ATIOX OE PLATES YIII. axd IX.

Plate Till.

Radula Carringtoni, Jack.

Fig.

1. Plant, natural size.

2. Portion of plant bearing amentae. x 8.

3. Portion of plant bearing perianths, x 8,

4. One of the amentse, shoTving the antheridia in the saccate base

of the altered leaves, x 20.

5. Involucral leaves with oval rotimdate lobules. Perianth, calyptra

and capsule, x 20.

6. Leaf, x 30.

7. Leaf showing lobule, which is half or more the breadth of the

superior lobe with which it forms a sharp angle, and upon

which it lies flat, x 30.

8. Portion of a leaf showing cells, x 250,

Plate IX.

Radula Soltii, Spruce.

Fig.

1. Plant, natural size.

2. The same (x 20), showing the inversely cone-shaped or trumpet-

shaped perianth, branching and leaves with rounded decur-

rent lobules, |th the size of the lobe which is sharply divergent

from the fold of the lobule (the latter character is unique

among European species of Eadula).
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Monday, Apeil 25, 1898.

Peof. J. P. O'Eeillt, C.E., in the Chair.

Eead the following letters :

—

"Halle, March 24th, 1898.

'
' Deae Sir,

"Many thanks for your very kind announcement of the

great honour conferred upon me by the Eoyal Irish Academy.
•' As soon as the Diploma has reached me, I shall send my thanks

to the Academy also.

" Believe me,

"Tours very sincerely,

"P. Blass."

"EoHA, Piazza S. Pieteo i.y Yincoli, 5,

"3 Aprile 1898.

" Chiaeissimo Sig. Segeetaeio,

*' Gioje pure e tranquille sono quelle che vengono dall' amore

della scienza e dalla stima dei colleghi di qualunque paese.

" Una di tali gioje io ho provato nell' apprendere dalla v* lettera

17. marzo p. p. che la Eoyal Irish Academy mi ha eletto a suo Mem-

bro Onorario nella Sezione di . Scienze. Eiconoscendo essere cotesto

uno dei piu grandi onori che ad un cultore delle Scienze possano essere

conferiti, e convinto che, piu che a mio merito, lo debbo alia benignita

degli illustri membri dell' Accademia, io sento la piu profonda gratitu-

dine e rendo le piu sincere grazie.

"Prego y. S. di far conoscere all' Accademia questi miei senti-

menti, e di gradire per se gli atti del mio ossequio.

" Devotissimo,

" Prof. LuiGi Ceemona.

" Mr. Ed. Pekceval '\S''eight,

" Secretary of the Eoyal Irish Academy,

" Dublin."

r.i.a. MiNrTES, SESsiox 1898-'99. [28j
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" EoiiE, le29 Mars 1898.

" MoifSIEUK IE Sr-CEiiTArEE,

" J'ai re9u la lettre par laquelle totis m'informez que la

Eoyal Irish. Academy, dans sa seance annuelle dn 16 courant a bien

voulu me confererla qualite de membre honoraire. Je suis trestouclie

de I'honneur qui m'est fait par nn corps savant aussi distingue, plus

touche encore d' avoir ete elu a la fete de Saint Patrice.

"Le souvenir de cet homme de Dieu est le plus noble et le plus

imposant parmi ceux que nous venerous en commun, vous Celtes

d'Irlande et nous, Bretons d'Armorique.

" Yeuillez bien, Monsieur le Secretaire, transmettre a I'Academie

I'expression de ma profonde reconnaissance, et agreez I'hommage de

ma haute consideration.

"Dtjchesxe,

" Directeur de I'Ecole frauQaise de Eome."

'

' High Elms, Dotvx, Kext,

'' March 2\, 1898.

"SlE,

" I have cluly received your letter of the l7th, and beg

that you "^ill assure the Academy how much I appreciate the honour

they have conferred on me in electing me an Honorary Member.

'

' I am, yours sincerely,

'
' JoHIf LCBBOCK.

"Dr. E. P. Weight."

"Deah Sze,

" Stockhoiit, March 29, 1898.

"I have had the great honour to receive your letter with the

unexpected information, that I was elected an Honorary Member of tlie

Eoyal Irish Academy. I beg you to express before the Academy my
most respectful thanks for this election.

" The liigh civilization of Ireland has exercised a great influence

upon the old Scandinavians, and a study of the Irish Antiquities is
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of the greatest importance for the Scandinavian Antiquarians. I am
yery glad that my connexion with the Academy facilitates my studies

of the precious documents preserved in the rich Museum of Dublin.

" I have the honour to be,

" Sir, your obedient servant,

'

' OscAE ]Mo:N-iELrcs.

*'Ed. Peeceval "Weight, m.d.,

" Secretary of the 'R. Irish Academy,

"Dublin."

Dr. Frazer submitted some notes on some little-known Medals by

William Mossop, referring to the period of the French Eevolution.

The Secretary read a Paper by H. Lyster Jameson, b.a., "On Irish

iSTemertine Worms, Part I."

The Secretary read a communication from Sir Robert S. Ball,

F.E.S., " Amendment to the Twelfth Memoir (by him) on the Theory

of Screws."

Donations to the Library were announced, and thanks were voted

to the Donors.

Monday, May 9, 1!

Eight Honourable The Eael or Eosse, k.p., f.e.s., President,

in the Chair.

Mr. Edward Gwynn, m.a., f.t.c.d., signed the Eoll and was ad-

mitted a Member of the Academy.

Philip Herbert Hore, Eev. James Edward M'Kenna, John Moran,

LL.u., and Henry Pomeroy Traell, m.b. (Dab.) d.l., were elected

Members of the Academy.

Professor Cunningham, ir.n., f.e.s., read a Eeport by himself and

Dr. C. E. Erowne, on " The First Series of Measurements made in the

Anthropometrical Laboratory, Trinity College, Dublin."
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Dr. Frazer read a Paper, by himself and Mr. Edmond Johnson,

" On a Gold Fibula recently acquired for the Academy's Museum,

and on some peculiarities in the process of its manufacture."

A vote of thanks was moved and seconded to Mr. Robert Day,

M.E.I.A., for his presentation of the Bell of Ballymena (found in the

townland of Cabragh, and parish of Ballymena, and a mile from the

ancient ruined church of Kilconriola) to the Museum.

On the motion of Dr. Frazer, seconded by Mr. George Coffey, the

discussion on the vote of thanks was adjourned.

The following letters from recently elected Honorary Members

were read :

—

*' Halle, May 2nd, 1898.

" Deak Sik,

" I pray you to express my dutiful thanks to the Eoyal Irish

Academy, of which I have now the great honour to be an Honor>iry

Member.

" I am, dear Sir,

" Yours very faithfully,

" Prof. Dr. V. F. Blass, ll.d."

"MiLANO, 4 Maggio 1898.

" Chiaeissimo Signoee,

" Ho ricevuto il Diploma della mia nomina a Membro
Onorario della Peale Accademia Irlandese, e la lettera colla quale ella

me annunciava I'invio.

" Sono ben riconoscente ai Signori Membri dell' Accademia per

questo atto di benevolenza, e piu che per me, mi e riuscito gradito

per riguardo alia Biblioteca Ambrosiana che in me hanno voluto

onorare.

" La prego, Signer Secretario, a volere presentare i miei piii vivi

ringraziamenti all' Illustrissimo Presidente, the Eight Honourable the

Earl of Rosse, e ai Signori Membri della R. Accademia.
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" In particolare sono grato a Lei e per la parte che ha avuto nella

nomina, e per la lettera precedente, coUa quale per sua bonta me ne

<lava subito notizia.
" Sono con tutto il rispetto

" Suo devotissimo servo,

'

' Pte. Antonio Ceeiani.
" E. P. Weight, m.d.,

" Secretary of Royal Irish Academy,

"Dublin."

" MuNciiEN, den 2. Mai 1898.
" HOCHGEEHRTEE HeEE !

" Von einer Eeise nach Italien zuriickgekehrt, fand ich Ihr geehrtes

Schreiben vom 17. Marz und bitte sehr um Entschuldigung, dass ich

•dasselbe aus dem Grunde meiner Abwesenheit noch nicht beantwortete.

Heute erhielt ich nun das Diplom und bitte Sie, meinen verbindlichsten

Dank entgegenzunehmen, und denselben der Koniglichen Irischen

Akademie in meinem Namen auszusprechen fiir die grosse Ehre, "welche

Dieselbe mir durch ihre Wahl zum Ehrenmitgliede erwiesen hat.

Dieselbe hat mich in hohem Grade erfreut, aber auch liberrascht, weil

ich kaum hoffen durfte, dass den Mitgliedern meine geringen wissen-

schaftlichen Leistungen dafiir geniigend erscheinen wiirden. Ich bin

wesentlich nur als Lehrer der Mineralogie und Krystallographie thatig

und wiirde mich sehr freuen, junge Eachgenossen aus Irland, welche

in Deutschland wissenschaftliche Studien machen wollen nach besten

iraften zu unterstiitzen, um meinen Dank zu bezeugen.

"Mit den Yersicherungen ausgezeichnetsten Hochachtung.

" Ew. Hochwohlgeboren
" ergebensten,

"P. Geoth."

The president, under his hand and seal, nominated the following

as Vice-Presidents for 1898-99 :—

John Kells Ingram.

Benjamin Williamson.

Sir John T. Gilbert.

John Eibton Garstin.

Donations to the Library were announced, and thanks were voted

to the Donors.
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Monday, Maz 23, 1898.

De. J. K. Ingram, Vice-Provost of Trinity College, Vice-President,

in the Chair.

Dr. John Moran signed the E,oll, and was admitted a Member of

the Academy,

Dr. Frazer having been called on by the Vice-President to resume-

the discussion adjourned from the previous meeting, the Secretary

read the following note from Mr. Day :

—

'
' Mtetle Hill House, Coek,

May 19, 1898.
" E. P. Weight, Esa., M.D.,

*' Secretary, Royal Irish Academy, Dublin.

" Deae Sir,

"Had I imagined that my gift of the bell of Kilconriola to the

Eoyal Irish Academy would have been received by some of its Mem-
bers in a spirit so directly contrary to that which actuated me in

giving it, I should not have sent it.

" Personally, I am extremely sorry that any gift of mine would

have caused contention, and to prevent the possibility of a repetition

of what occurred at the Meeting on the 9th instant, I beg to withdraw

my offer of the bell.
'' I have the honour to remain,

" Your obedient servant,

"EoBEET Day."'

"Whereupon the Vice-President put it to the Meeting that per-

mission be given that the vote of thanks to Mr. Day be withdrawn.

This was agreed to.

The following Science Grants, recommended by the Council, were

sanctioned by the Academy :

—

£100 to a Committee consisting of Lord Rosse, Prof. G. E. Eitz-

Gerald, and Mr. E. Cullum, to assist them in carrying on the Mag-

netical Observatory at Valentia.
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£15 to Prof. G. A. J. Cole to assist him in preparing a List of all

the Scientific Periodicals contained in the various public, or generally

accessible Libraries in Dublin.

£35 to a Committee consisting of Dr. E. P. Scharflc, Mr. P. W.
Moore, Mr. R. Lloyd-Praeger, Mr. Greenwood Pirn, Prof. T. Johnson,

Dr. Edmund J. M'Weeney, Mr. G. H. Carpenter, Mr. G. E. H. Bar-

rett Hamilton, Mr. D. M'Ardle, Mr. A. E. Nichols, and Mr. E. J".

Ussher, to assist them in continuing their investigations of the Eauna

and Elora of Ireland.

The Secretary then announced that he had, since entering the room,

received intimation of tlie sudden death of Sir John Gilbert, Vice-

President and. Librarian of the Academy.

On the receipt of this intelligence the Academy at once adjourned

its meetinsr.

Monday, June 13, 1898.

Eight Hon. The Eakl of Eosse, e.p., e.e.s., President, in the Chair.

The following Eesolution proposed by Master Pigot, m. a., and

seconded by the Eev. Dr. Bernard, f.t.c.d., was passed :

—

"That the Academy desires at this, the first meeting after the death

of Sir John Gilbert, to place on record its deep sense of the loss it has

sustained, and desires to offer its condolence to Lady Gilbert and the

other members of his family."

The President declared the ballot opened for the election of one

member of Council : Mr. Brenan and Mr. Gore were appointed

scrutineers.

Mr. T. J. Westropp, m.a., read " Notes on certain Eound Towers,

especially on those which have been demolished."

Donations to the Library were announced, and thanks were voted

to the Donors.

The following Science Grant, recommended by the Council, was

sanctioned :

—

£25 to Mr. E. A. Stewart Macalister, m.a., to assist him in carrying

on his researches into the Antiquities of the Eahan district.
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On the report of the scrutineers, the President declared that

William Frazer, f.e.c.s.i., was elected a Member of the Council.

The ballot was then opened for the election of a Librarian, and,

subsequently, the President declared Mr. William Frazer, f.e.c.s.i.,

duly elected.

The President, under his hand and seal, nominated and appointed

Prof. J. P. O'Reilly, c.e., as a Yice-President in the room of the late

Sir John Gilbert, ll.d.

Mo>^DAT, June 27, li

De. J, K. Ingeam, Vice-ProTost of Trinity College, Yice-President,

in the Chair,

The following letter from Lady Gilbert was read :

—

" YiLLA XovA, Blackeock, Dublin',

''Ju7ie 25, 1898.

" Deae De. Weight,

*' Will you be so good as to convey to the Members of the Royal

Irish Academy my heartfelt thanks for their kind expression of sym-

pathy with me, and for the loyal manner in which they have honoured

him who was to the last so devoted to the Academy's interests.

" Tours very gratefully,

" Rosa Gilbeet.

" E. Peeceval Weight, ji.d,,

" Secretary to the Royal Irish Academy."

Rev. Bartholomew Mac Carthy, d.d., read a Paper " On the Irish

Paschal system."

By permission of the Academy, Mr. G. H. Carpenter, b.sc, read

** A List of the Spiders of Ireland, forming part of a Report of the

Fauna and Flora of Ireland Committee."
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Dr. Scharff read a Eeport by Dr. Gr. "W. Chaster " On the Mollusca

(excluding Cephalopods and Nudibranchs) obtained by the Eoyal Irish

Academy Cruises of 1885, 1886, and 1888."

By permission of the Academy, Benjamin H. Steede, m.d., read a

Paper " On the Curvature of Pedal and Reciprocal Curves."

Donations to the Library were announced, and thanks were voted

to the Donors.

Monday, November 14, 1898.

Me. John Ribton Gabstin, b.d., p.s.a., d.l., Vice-President, in the

Chair.

Eev. William Falkiner, m.a., read "J^otes on a Bath Souterrain

at Gurteen, Co. Westmeath."

Rev. "William Falkiner, m.a., also read " Notice of a Crannoge at

Loughatrim, Killucan."

The Secretary read a Paper by Henry C. Hart, f.l.s., "On the

Folklore, or local uses and names for seaweeds about the coast of the

county of Donegal."

Rev. William Falkiner, m.a., exhibited some stone and bronze ob-

jects from the parish of Killucan.

Mr. George Coffey, a.i.b., exhibited a series of Plateau imple-

ments from South Ashe and neighbourhood, Kent.

Donations to the Library were announced, and thanks were voted

to the Donors.

Wednesday, Novembice, 30, 1898.

(Stated Meeting.)

Right Hon. The Eael oe Rosse, k.p., f.e.s.. President in the Chair.

Dr. Charles R. Browne read a Report "On the Ethnology of

Garumna and LettermuUen Islands, in the county of Galway."

Donations to the Library were announced, and thanks were voted

to the Donors.
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Special votes of thanks were passed to the lleeves Memorial Com-

mittee for a copy of the " Liber Munerum Publicorum Hibernise," and

some other printed books and manuscripts which belonged to the late

Eishop Eeeves ; to Miss F. More for a copy of the Second Edition of

the " CybeleHibernica," and an interleaved copy of the First Edition

with annotations by her brother the late Alexander Goodman More,

M.E.I. A. ; to the Count Leon Laforge de Yitanval for a copy of his

" Histoire Complete du Marechal MacMahon," in three volumes ; and

to Sir Charles Gavan Duffy, k.c.m.g., for the originals of the last two

letters of Thomas Davis, written on his deathbed.

MoiS^DAT, December 12, 1898.

Judge Kane, ll.d,, in the Chair.

Mr. David McArdle read a Eeport by Eev. H. "W. Lett, m.a., and

himself, " On the Hepaticae of the County Kerry."

By permission of the Academy Dr. H. H. Dixon read a Paper on

" Self-parasitism, Cuscuta reflexa (Roxb.)"

Dr. H. U. Dixon read also a Paper on " The Tetrad Development

of ^cideospores."

Dr. Wright exhibited some specimens of Senecio lallisianus from

Val della Valletta, Valdieri.

Donations to the Library were announced, and thanks were voted

to the Donors.

Monday, Jakuaey 23, 1899.

Mosi Eev. De. Donxellt, Bishop of Canea, in the Chair.

Mr. Edward J. Gwynn, m.a., f.t.c.d., read his first Todd Memorial

Lecture on " Portions of the Poetical Dindsenchas."

The Secretary read a Note by Dr. Charles G. Young on " Some

Shell Implements from Barbadoes."

Yarious stone and other objects recently acquired for the Academy's

Museum were exhibited by Mr. George Coffey.

Donations to the Library and Museum were announced, and thanks

were voted to the Donors.
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Monday, Febetjaet 13, 1899.

Mr. JohkEibtoit GaestiNj b.d., f.s.a., d.l., Vice-President, in the Chair.

Eev. Eichard Barry Doyle was elected a Member of the Academy.

Mr. Edward Grwynn, m.a., read his second Todd Memorial Lecture-

on " Portions of the Poetical Dindsenchas."

Professor P. Atkinson, ll.d., read a Paper on "The root tong in

Irish."

The following Science Grant, recommended by the Council, was

sanctioned :

—

£25 to a Committee consisting of Professor D. J. Cunningham,

r.E.s., Dr. C. P. Browne, and Prof. A. C. Haddon to assist them in

carrying on the work of the Anthropometrical Laboratory and the

Ethnographical Survey of Ireland.

Donations to the Library were announced, and thanks were voted

to the Donors.

Monday, EEBErAHY 27, 1899,

Eight Hon. The Eael of Eosse, k.p., ll.d., e.e.s., President,

in the Chair.

Mr. Edward J. Gwynn, m.a., read his Third Todd Memorial

Lecture on "Portions of the Poetical Dindsenchas."

Eev. J. P. Mahaffy, d.d., read on behalf of Me. J. Gilbaet Shyly,

m.a., and himself " Additional jSTotes on the Petrie Papyri, published

in the Cunningham Memoirs of the Eoyal Irish Academy."

Lieut.-Colonel G. T. Plunkett, f.e.g.s., read a Paper " On a Pre-

historic Cist, recently acquired for the Museum."

The Secretary of Council read for the Yery Eev. Sylvester Malone,

V.G., a jSTote on " Pope Adrian's Privilege to Henry II."

Donations to the Library were announced, and thanks were voted

to the Donors.
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Thdesdat, Mauch 16, 1899.

(Stated Meeting.)

Right Hon. The Eael oe Rosse, k.p., f.e.s., President, in tlie Chair.

Mr. Philip Herbert Hore signed the Roll, and was admitted a

Member of the Academy.

The Ballot was opened for the election of President and Council

for the ensuing year : Mr. G. L. Cathcart and Mr. J. E. Gore were

appointed Scrutineers.

The Secretary of the Council read the following :

—

Repoet of the Coijncii, eoe the Teae 1898-9.

Since the date of the last Report the following Publications of the

Academy have been issued :

—

Transactions, vol. xxxi.

Part 6. "On New Papyrus-Fragments from the Ashmolean

Museum at Oxford." Ry the Rev. John P. Mahaffy, d.d.

Proceedings.

Of the Proceedings, Third Series, Part 5 of Vol. iv., was published

in May, 1898, and contained the following Papers :

—

*' On the Orientation of some Cromlechs in the neighbourhood of

Dublin." (Part i.) By Professor J. P. O'Reilly, c.e.

" On the Orientation of some Cromlechs in the neighbourhood of

Dublin." (Part ii.) By Professor J. P. O'Reilly, c.e.

* Report on the Musci and Hepaticse of the County Cavan." By
David M'Ardle.

" On the effects of Stimulative and Anaesthetic Gases on Transpiration."

(Preliminary Note.) By Henry H. Dixon, d.sc.

^* Transpiration into a Saturated Atmosphere." By Henry H. Dixon,

D.sc.

^* Remarks supplementary to Dr. Joyce's Paper on the Occurrence of

the Number Two in Irish Proper Names." By Rev. T. Olden, d.d.
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"On the Round Tower of Chambles, near "Firminy, District of St.

Etienne (Loii-e)." By Professor J. P. O'Reilly, c.e.

" Report on the Excavation of Topped Mountain Cairn." By Thomas

Plunkett and George Coffey, b.a.i.

"On a Cairn Excavated by Thomas Plunkett, m.b.i.a., on Belmore

Mountain, Co. Fermanagh." By George Coffey, b.a.i.

" Amendment to ' The Twelfth and Concluding Memoir on the Theory

of Screws '
; Trans. R.I.A., Yol. xxxi., pp. 145-196." By

Sir Robert Ball, ll.d., f.e.s.

And Part 1 of Yol. v. was published in December, 1898,

containing the following Papers :

—

" A Report upon the Mollusca (excluding the Cephalopoda and

Nudibranchiata) obtained by the Royal Irish Academy Cruises

of 1885 and 1888." By George W. Chaster.

" ITotes on Irish Worms : I. the Irish jSTemertines, with a List of

those contained in the Science and Art Museum, Dublin." By
H. Lyster Jameson, b.a.

" The Ethnography of Clare Island and Inishturk, County of Mayo."

By Charles R. Browne, ir.n.

" The Associative Algebra applicable to Hyperspace." By Charles J.

Joly, M.A.

"l^Tote on Curvature of Pedal and Reciprocal Curves." By Benjamin

H. Steede, m.d.

" A List of the Spiders of Ireland." By George H. Carpenter, b.sc.

The Academy also published, in Polio form, a Memoir on "The
High Crosses of Castledermot and Durrow." By Margaret Stokes,

Hon. M.E.I.A.

The following Publication is laid on the table to-day :

—

{Transactions, xxxi., 7).

" On an Ancient Settlement in the South-west of the Barony of

Corkaguiney, County of Kerry." By R. A. Stewart Macalister,

M.A.

Part 2 of Yol. v. of the Proceedings will be published in

May.
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The following Science Grants, recommended by Council, -were

sanctioned by the Academy :

—

£100 to a Committee, consisting of Lord Eosse, f.e.s., Prof. G. F.

Pitz Gerald, f.e.s., and Mr. E. Cnllum, to assist them in carrying on

the Magnetical Observatory at Valentia.

£15 to Prof. G. A. J. Cole, to assist him in preparing a List of all

the Scientific Periodicals contained in the Tarious Public, or generally

accessible, Libraries in Dublin.

£35 to a Committee, consisting of Dr. E. P. Scharff, Mr. P. W.
Moore, Mr. E. Lloyd Praeger, Mr. Greenwood Pim, Prof. T, Johnson,

Dr. Edmtmd J. Mc AVeeney, Mr. G. H. Carpenter, Mr. G. E. H.

Barrett-Hamilton, Mr. D. Mc Ardle, Mr. A. E. Mchols, and Mr. E.

J. TTssher, to assist them in continuing their investigations of the

Pauna and Plora of Ireland.

£25 to Mr. E. A. Stewart Macalister, to assist h.im in carrying on

his Eesearches into the Antiquities of the Pahan District.

£25 to a Committee, consisting of Prof. D. J. Cunningham, p.e.s.,

Dr. C. E. Erowne, and Professor A. C. Haddon, to assist them in

canying on the work of the Anthropometrical Laboratory, and the

Ethnographical Survey of Ireland.

Considerable progress has been made during the year in the

preparation of slips for the Irish Dictionaiy, the Editor having secured

the services of two additional assistants—Mr. William Parker, m.a.,

and Eev. Charles K. Pooler, ii.A.

During the Academic Year, the Council appointed Mr. E, J.

Gwynn, m.a., to the office of Todd Professor of the Celtic Languages,

aud he will to-day complete his first series of Lectures—Subject

:

" A Portion of the Poetical Dindsenchas."

"With respect to the Amials of Ulster, the Council regret to have to

state that, in consequence of a serious fire which occurred on the

12th October, 1898, on the premises of the Queen's Printers (Messrs.

A. Thom and Co.), a number of sheets of the Pourth Yolume, which

had been printed oil, were destroyed. This has caused considerable

delay in the publication of the volume, but the printers report that
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their new worlis are now equipped, and they hope to make rapid

progress with the reprinting of the portion destroyed, as well as with

the printing of the remainder of the Index, and the Editor, Eev. Dr.

Mac Carthy, states that he expects the Introduction will be ready for

press at the end of April.

From various unavoidable causes, the publication of the Booh of

Armagh, under the editorship of the Ilev. Dr. Gwynn, has been

delayed, but the Council are glad to be able to state that several

sheets are now printed off and the work is steadily progressing.

Among the additions to the Library during the year may be

mentioned the following Manuscripts and Books which belonged to

the late Bishop Reeves, and which were presented to the Academy by

the Eeeves Memorial Committee :

—

MS. List of Contents of Press B and Press C, in Piocord Office,

Armagh.

Ancient Clans and Pamiliea of Ireland from O'Plaherty's

" Ogygia."

MS. Notes relating to the Annals of TJlster.

On Townland Distribution of Ireland with MS. IS'otes.

Legend of St. Brendan, with Collations by Dr. Eeeves.

Cronelly's Irish Descent with Notes.

Celtic Tracts.

Liber Munerum Publicorum Hibernise, 7 parts. (This copy

" contains, in Part III., the following pages not found in any

other copy, viz., 44* to 44^ 3 leaves or 6 pages (1 blank),

containing the completion of the Addenda from the Rolls of

Parliament and extracts from Memoranda from the Pleas of the

Common Bench, a.d. 1260-1460. These are on ' signatures '

M and N, and the word ' proof ' is written on page 44*.

Also pages 149 to 154 (at end of Part III.) completing the lists

of High Sheriffs of Irish Counties, from the Hanaper Office

Records, and giving from the same a list of Commissioners of the

Peace (Magistrates) for the Counties of Ireland from Antrim

to Donegall, where it ends.")
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The matter referred to in last Report, relating to the finding of

gold ornaments in the north of Ireland, and their subsequent pur-

chase by the British Museum, has occupied a considerable amount of

public attention during the past year ; and a Committee, consisting of

Eight Hon. Lord Eathmore (Chairman), Eight Hon, John Morley,

M.p. ; Eight Hon. Sir John Lubbock, Bart., m.p. ; Sir John Evans,

K.c.B. ; Eight Hon. Sir Herbert Maxwell, Bart., m.p. ; and Sir

Thomas Esmonde, Bart., m.p., was appointed by the Treasury to

inquire into all the circumstances connected with the matter, and

the relationships which should exist between the museums sup-

ported out of public funds in Scotland and Ireland on the one

hand, and the British Museum on the other, relative to the acquisi-

tion of objects of antiquarian interest. This Committee having

invited the Eoyal Irish Academy to send a representative as witness,

the Secretary of Council, by the direction of the Council, attended

before the Committee. The Eeport of this Committee has not yet

been laid before Parliament.

The Annual Visitation of the Academy's Museum took place on

27th Eebruary, 1899. The Committee appointed for that purpose

report that of the two additional rooms (Nos. 1 and 2) which were

mentioned ^^in last year's report as having been made available for

the Academy's Collection, the room in the south-west portion of the

Science and Art Museum—known as room No. 2—has been opened to

the public.

The room known as No. 1 is still the only place available as a

working-room for the Superintendent of Irish Antiquities. The

Committee were informed that it has been decided to partition off a

portion of this room to be used as an office and working-room.

The desirability of such a step has constantly been reported on.

The stone objects, sepulchral urns and other objects, which were last

year in the North-west Pavilion, have been for the most part removed

and placed in the other rooms. It is understood that this pavilion is

to be assigned to the ecclesiastical and mediaeval antiquities.

The Council regret to have to state that Dr. Wright has intimated

his intention of not seeking re-election to the office of Secretary, and

beg here to record their deep sense of the services rendered for so

many years by Dr. "Wright to the Academy.
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The Council also regret that in consequence of severe illness,

Professor O'Reilly has been obliged to yacate his seat upon the

Council and the office of Secretary for Foreign Correspondence.

The following Members have been elected since the 16th March,

1898:—

Rev. Richard Barry Doyle.

Philip Herbert Here.

Rev. James Edward M'Kenna.

John Moran, m.a., ll.d.

Henry Pomeroy Truell, m.b., d.l.

At the Stated Meeting, on the 16th March, 1898

—

Paul Heinrich Groth,

Right Hon. Sir John Lubbock, Bart.,

Luigi Cremona,

were elected Honorary Members in the Section of Science, and

Friedrich Blass,

Antonio Ceriani,

Louis Duchesne,

Oscar Montelius,

were elected Honorary Members in the Section of Polite Literature

and Antiquities.

The Academy has lost by death, within the year, eight Members :

—

George James AUman, f.e.s., elected 10th April, 1843.

Edmund William Davy, m.d., elected 14th May, 1855.

Lavens Mathewson Ewart, elected 12th January, 1891.

Thomas A. Farrell, m.a., elected 8th April, 1867.

Sir John Thomas Gilbert, ll.d.. Librarian of the Academy, elected

9th April, 1855.

Robert William Lowry, d.l., elected 11th February, 1878.

James H. O'Brien, elected 14th June, 1869.

Right Hon. Christopher Talbot Redington, d.l., elected 13th April,

1896.

Our late Librarian and Vice-President, Sir John T, Gilbert, was

the son of John Gilbert, who was Consul for Portugal, in Dublin. He
R.I.A. MINUTES, SESSION 1898-'99. L^^J
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was born in Dublin, in 1829, and displayed very early a taste for

historical study and investigation. In 1851, when only twenty-two

years of age, he wrote an essay on the Historical Literature of Ireland.

In 1855 we find him Hon. Secretary, along with our former

President, Dr. Todd, of the Irish Archaeological and Celtic Society.

"To the exertions of the two Secretaries it was mainly owing that that

Society was, for many years, able to continue its publication of various

works of the utmost importance in the history of Ireland" {Br. Graves).

His well-known and standard work on the History of the City of

Dublin was commenced in The Irish Quarterly Review in 1852. It

was afterwards brought out in a greatly enlarged form in 3 vols., 8vo,

during the years 1854-59. He joined the Academy in 1855, and was

elected on the Council thereof in March, 1856. In consequence of

his extensive knowledge of books and of Irish literature, he was

appointed to the Librarianship of the Academy, which office he filled

for thirty-five years, until his death. The Academy marked its high

sense of the value of his History of the City of Dublin, by awarding

him, in consequence of that work, its Cunningham Gold Medal in

1862. In 1867 he was appointed Secretary of the Public Record

Office, without his having been already in any public employment

—

a sign of the estimation in which he was held by the Irish Govern-

ment of the day. He held that office until the abolition of it, in

1875. As custodian of the Academy's ancient Irish MSS., his atten-

tion was drawn to the desirability of reproducing and publishing the

most valuable of them ; and it was at his suggestion, in 1869, that the

Council of the Academy began the work with the publication of the

oldest of them, the leabhar na h-Uidhre, under his editorship. In

1892, the Eoyal University of Ireland, to show their appreciation of

his services to Irish historical literature, admitted him to the degree

of LL.D., honoris causa ; and in 1897, the Lord Lieutenant of Ireland

conferred upon him the honour of Elnighthood. His paper, read to

the Academy in June, 1896, "Notes on Irish Bibliography''

—

Notices on Books by Irish writers, or in connexion with Ireland

printed before a.d. 1600, was continued in June, 1897, by Notes on

similar books printed in the seventeenth century ; but this valuable

work, as it doubtless would have been, was left unfinislied at the

author's death ; it is, however, preserved for consultation in the MSS.

room.
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In addition to the History of the City of Dublin, mentioned

already, the following were either written, or edited and annotated,

by Dr. Gilbert :—

The Celtic Eecords and Historical Literature of Ireland (from The

Irish Quarterly Revieio, 1851). 8vo. 1861.

History, Position, and Treatment of the Public Eecords of Ireland.

Py an Irish Archivist. 8vo. 1864.

History of the Viceroys of Ireland, 1172-1509. 8vo. 1865.

Historical and Municipal Documents of Ireland, 1172-1320. 8vo.

Published in the Master of the Polls' Series, 1870.

Very numerous articles in the Eeports, Nos. i.-xv., of the Eoyal

Commission on Historical MSS., drawn up by him as Inspector

for the Commission in Ireland, on MSS. in the possession of many

corporate bodies and private owners, 1870-1898.

Facsimiles of National MSS. of Ireland. 4 parts, large folio. Pub-

lished by H. M. Treasury, 1874-1884. ,

Contemporary Histoiy of Affairs in Ireland, 1641-1652, 3 vols, (bound

in 4), 4to. Published by the Irish Archaeological and Celtic

Society, 1879-1880.

History of the Irish Confederation, and Wars in Ireland, 1641-1649,

from Eichard Eellings, &c. 7 vols., 4to. 1882-1891.

Chartularies of St. Mary's Abbey at Dublin and Dunbrody. Published

in the Master of the Polls' Series. 2 vols., 8vo. 1884-1885,

Eegister of the Abbey of St. Thomas, Dublin. Published in the

Master of the Polls' Series. 8vo. 1889.

Calendar of Ancient Eecords of Dublin, 1171-1730, in possession of

the Municipal Corporation. 8 vols., 8vo. Published by the

Corporation of Dublin, 1889-1899.

Documents relating to Ireland, 1795-1804. 4to. 1893.

Jacobite Narrative of the "War in Ireland, 1688-1691. 4to. 1892.

Narratives in connection with Maria Clementina Stuart, styled Queen

of Great Britain and Ireland, 1719-1735. 8vo. 1894.
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Account of the Parliament House, Dublin, with Notices of Parliaments

held there, 1661-1800. 4to. 1896.

Crede MiM, Ancient Eegister of the Archbishops of Dublin before the

Eeformation (beginning at A.D. 1179). 4to. 1897,

History of Dublin (in later times). 12mo. 1899.

Papers connected with the Jacobites of Ireland. Unfinished.

The above publications by Sir John Gilbert display his great

ability, accuracy, conscientiousness, and acquaintance with the

subjects in question; they indicate also his untiring industry and

perseverance, without which he could not have accomplished all that

he did. There is good reason for the belief that his days were

shortened by his devotion to his life-work.

Sir John Gilbert was a Member of the Senate of the Royal Univer-

sity of Ireland, also Trustee of the National Library of Ireland, and

Governor of the National Gallery of Ireland. He was a Member of

the Council of the Pipe-Eoll Society of London, also Pellow of the

Society of Antiquaries, London, and a Member of the Bibliographical

Society, &c.

Geoege James Allman was born in Cork in 1812; he was the

eldest son of James C. Allman, of Bandon. He received his school

education at the Belfast Academical Institution, and afterwards

commenced reading for the Bar, but at the somewhat mature age of

23, he entered Trinity College, Dublin (April, 1835), obtaining first

place at his Entrance, and proceeding regularly through the Arts

Course, he took his B.A. Degree in the Spring of 1839. During his

College days, his taste for Natural History studies developed, and he

determined to enter the Medical Profession. Entering the Medical

School of Trinity College, after he had graduated in Arts, he had

abundant leisure to proceed with his studies of Zoology and Botany,

independently of his studies in Medicine. His first important paper

on ** The Muscular System of Freshwater Ascidian Zoophytes " was

read, before the Academy in January, 1843, before he had taken his

first Degree in Medicine (-^s^. 1843), and was quickly followed by his

description of a new Genus and Species belonging to the same group

(
Cordylophora lacustrts), found by him in the Canal Harbour near

Sir Patrick Dun's Hospital.
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These memoirs indicated the direction in which, for the most part,

he devoted the labour of all his after-years of active life. In 1843 he

was elected a Member of this Academy, and in March, 1844, he was

elected to the Professorship of Botany in the University of Dublin,

succeeding Dr. "William Allman.

From the year 1843, when he first commenced to publish, until

but some five years ago, a continuous succession of contributions to

Biological Science proceeded from his pen, papers on land, freshwater,

and marine MoUusca, on Insecta and Crustacea, on Infusoria. Nor

were Botanical subjects overlooked. Never a systematic Botanist, yet

he described some new genera and species of freshwater Algae, and

investigated the growth and structure of the Starch granule.

A full List of his Papers will be found recorded in the Royal

Society's Catalogue of Scientific Papers.

His chief delight was, however, assuredly in the study of the Hy-

drozoa, and by his splendid Memoirs on these (mostly illustrated by his

pencil) will the name of George James Allman ever be remembered in

the Annals of Natural History. The first of these works " On the

Tubularian Hydroids " was published in two parts by the Ray

Society, which were issued for the years 1 869 and 1870, with 23.plates.

Then came " Report on the Hydroids of the Gulf Stream, collected by

Pourtales," and published as one of the Memoirs of the Museum
of Comparative Zoology at Harvard College in 1877. Lastly, the

Report on the Hydroida collected during the Expedition of the

" Challenger," Part i. with 20 plates, published in 1883, and Part ii.

with 40 plates in 1888. These works stand in the very first rank of

Zoological Publications.

Nor must, even in a brief review like this of a long life's labours,

be omitted all reference to his first Monograph " on the Freshwater

Polyzoa," published in 1857, and dedicated to the Rev. Dr. T. Romney
Robinson " in memory of the hours passed under his Presidency

at the Meetings of the Royal Irish Academy." This splendidly

illustrated volume was published in 1857.

Allman took his M.D. degree in Spring, 1847, For twelve years

(1844-55) he delivered the Summer Session Lectures on Botany in

the Medical School of Dublin University. In 1856 he was elected to

the Regius Professorship of Natural History in the University of

Edinburgh, which post he resigned in 1870. Of the various honours
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conferred upon him, it may suflB.ce to mention the Cunningliam Gold

Medal of the Eoyal Irish Academy, 1873, the Brisbane Gold Medal,

Eoyal Society of Edinburgh, 1877, the Eoyal Medal of the Eoyal Society

in 1878, the Linnean Gold Medal, 1896. He was President of the

British Association in 1879, and of the Linnean Society in 1874, in

succession to George Bentham.

This sketch records but the public work of our late illustrious

member. Into other matters it is not necessary to enter further than

to add that, with an excellent presence, Allman had a most courteous

and winning manner, which made him very attractive in social as well

as in his professorial life. He had an immense love of IS^ature
;

he never was a closet naturalist; and when his more active career

was over, he retired to the companionship of his plants and flowers
;

and at his charming abode at Ardmore, Parkstone, Dorsetshire, he

passed away on the 24th of IS'ovember, 1898, in the 86th year of his

age.

Edmtj:?™ W. Davy, born at Cork, in July, 1826, was the eldest

son of Professor Edmund Davy, E.E.S. At the time of his birth, his

father was Professor of Chemistiy in the Cork Eoyal Institution, but

shortly afterwards he became Professor of Chemistry to the Eoyal

Dublin Society, and his son received his early education in Dr. Flynn's

School in^Harcourt- street, from whence he entered Trinity College,

taking his B.A. Degree in 1848, that of M.B. in 1849, and of M.D.

in 1872. He was for some time assistant to his father at the Eoyal

Dublin Society, and after his death in 1857, he was elected his suc-

cessor. On the establishment of the Eoyal College of Science in

Dublin in 1867, Davy was transferred to it as Professor of Agri-

culture, which post he held until, in 1877, it was thought expedient

to abolish the Chair. He also held the Chair of Medical Jurisprudence

in the School of the Eoyal College of Surgeons, Ireland. He was

elected a member of this Academy in 1855, and was a frequent con-

tributor of papers to our meetings, one of which, written in concert

with Sir Charles Cameron, " On some hitherto undescribed Com-

pounds of Selenium," was published in our Transactions (vol. xxviii.,

part 8).

The Eeport was adopted.
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By-law 6, Chapter IX., having been suspended, on the motion of

the Secretary of the A.cademy seconded by the Secretary of Council

:

Mr. Edward J. Gwynn, M.A., read his fourth Todd Memorial

Lecture on "Portions of the Poetical Dindsenchas."

Donations to the Library were announced and thanks were voted

to the Donors.

On the Eeport of the Scrutineers, the President declared the

following duly elected as President and Council for the ensuing year :

—

PfiESIDENT.

Eight Hon. The -Eakl of Rosse, k.p., ll.d., f.e.s.

Council.

Committee of Science.

Edward Perceval Wright, m.d.

Francis A. Tarleton, ll.d., d.sc.

Benjamin Williamson, D.sc, f.r.s.

George L. Cathcart, m.a.

George Henry Kinahan, c.e.

Robert E. Scharfl, b.sc, ph.d.

Greenwood Pirn, m.a.

Grenville A. J. Cole, f.g.s,

Charles J. Joly, m.a.

Erederick W. Moore, p.l.s.

Erederick T. Trouton, d.sc, f.e.s.

Committee of Polite Literature and Antiquities.

Robert Atkinson, ll.d.

Rev. Maxwell H. Close, m.a.

Louis C. Purser, m.a., litt.d.

Most Rev. Bishop Donnelly, d.d.

Lord Walter EitzGerald.

Rev. J. H. Bernard, d.d.

John Ribton Garstin, m.a., f.s.a.

Thomas J. Westropp, m.a.

William Erazer, f.k.cs.i.

Rev. Edmund Hogan, s.j., d.litt.
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A ballot was opened for the election of Officers, and subsequently

the following were declared duly elected :

—

Teeasueee—Eev. M. H. Close, m.a.

Secretaby—Hev. J. H. Bernard, d.d.

Seceetaet of the Council—Robert Atkinson, ll.d.

Secretary of Eoreign Correspondence—Robert F. Scharff, ph.d.

Librarian—William Frazer, f.r.c.s.i.

Assistant Secretary—Robert Macalister, ll.b.

A vote of thanks, moved by Dr. Atkinson seconded by Dr.

O'Donovan, was passed to Dr. Wright for his services to the Academy

for so many years as Secretary.

The President, under his hand and seal, appointed the following

as Vice-Presidents for the year 1899-1900 :

—

Benjamin Williamson, f.r.s,

John Ribton Garstin, f.s.a.

Edward Perceval Wright, m d.

Most Rev. Nicholas Donnelly, d.d.

Transaetions, vol. xxxi., Part 7. "On an Ancient Settlement in

the South-west of the Barony of Corkaguiney, County of Kerry."

By R. A. Stewart Macalister, m.a., was laid on the table.

The Academy then adjourned.
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XVI.

02^ THE GHEEK TEXT OF ST. MIRK'S GOSPEL.
Ey PEOFESSOR FRIEDRICH BLASS,

Hon. Litt. D., Dublik.

[Read April 10, 1899.]

It is by the request of your Secretary, the Rev. Dr. Bernard, that I

have the privilege of addressing you to-day on a subject which may
give you some interest.

The textual criticism in St. Mark is of a more difficult order than

that in any other Gospel, except perhaps St. John. It is true that

every one of the four Gospels presents its special difficulties, even St.

Matthew, the text of which is comparatively well established ; but

nevertheless, when one turns from Matthew to Mark, he feels as if he

turned from a smooth path into a stony one, or (which is even more to

the point) from firm ground into deep and shifting sands. As sands con-

sist of an infinite number of very small particles, so the textual criticism

iu Mark resolves itself into a nearly infinite number of small questions,

which are, perhaps, more harassing than perplexing, but in any case

very trying to the patience of the critic. But do not expect that

I shall invite you to walk with me through anything like sands.

There are, among these sands, some much bigger particles, or, to

abandon a simile which only partially suits the condition of this

Gospel, there are besides the many small difficulties some very great

ones, which may be of interest to any reader.

You are no doubt aware that there has been a strong, and, upon

the whole, victorious tendency, in this country as well as in Germany,

to replace the so-called textus-receptus of the New Testament, which

had been in authority for centuries, by another textus-receptus,

founded upon the evidence of the oldest Greek manuscripts. The
different editions of the sacred books, published in this century either

in England or in Germany, may disagree in many points; but as the

foundation is in every edition the same, the concordance is more promi-

nent than the discrepancies, and so I am well entitled to speak of a

new textus-receptus. But I feel quite sure that this is by no means

E.I.A. PEOC, SEE. III., VOL. V. 2B
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a last and definite stage in textual criticism. The authorities for

this text date from the fourth or fifth century ; so we have reproduced

the text as it was at that time, at least at Alexandria and Csesarea

;

but I cannot feel confident that only later centuries brought in

the corruption, whereas the first three or four still preserved and

transmitted the same words as had been written by the Apostles and

Evangelists. On the contrary, in later times the care in transcribing

did increase, and not diminish, as is also the case in the classical

Greek and Latin authors. So I think that the number of new various

readings which sprang up in the tenth century is much smaller than

that of those dating from the fifth, and that number again is very much
smaller than that of those produced in the second or first century.

But I must not be long on the general aspect of textual criticism

in the New Testament. As for St. Mark especially, I think that there

was a time when that early Gospel circulated by itself, as an anonymous

writing on the life and death of our Lord. I freely state that the tra-

dition which ascribes this writing to Mark, the disciple and interpreter

of St. Peter, seems to me quite reliable, as it apparently goes back to

no less an authority than St. John himself ; but nevertheless the

present inscription, Kara M.apKov, cannot of course be original, but

the first words, EiuayyeXtov 'It^o-oG Xpto-rov, formed the only original

title. Nor do I take the little book for a proper literary work like

that of St. Luke, but for a rough draught, which we might call a

commentarius, or in Greek a vTro/xi'rjfji.a, as opposite to a crvyypafxfjia.

Now all such anonymous vTrofxvqixaTa were likely to be handled by

possessors and transcribers with considerable freedom, which they did

not allow tliemselves in the case of a proper literary work bearing the

name of a known author. Every possessor or transcriber—I do not

speak of professional scribes, but of a person who transcribed from a

borrowed copy a new one for his own use—might feel justified in improv-

ing upon the text, either by correcting bad Greek into correct or even

elegant Greek, or by adding something to the sense, if he possessed

or believed himself to possess an independent knowledge of the same
things, either from a written or from an oral source. This went on

even in later times, in the case of this Gospel as well as in those of the

other Gospels, inasmuch as they were freely interpolated from each

other. But these interpolations we are in many cases able to recog-

nize, and consequently to remove from our text (which has been done
for many, but for others still remains to be done) ; whereas for the

various readings dating from the earliest times, we can do little more
than simply acknowledge them as such. A critic must always bear



Blass—On the Greek Text of St. Mark's Gospel. 331

in mind that he is not a competent judge of every possible question,

and that he has, like the ancient Eoman judge, three different

votes: one for absolving, one for condemning, and the third for

pronouncing N{on) L{iquet). Not even as an editor ought he to

be compelled to give but one reading for each passage. "Well, what

are the tests by which he may examine a critical question ? In the

first place, of course, he may test the case by the authority of witnesses

:

that is to say, of Greek manuscripts, ancient versions, patristic quota-

tions. But if he is content with this one test, giving his assent to

some class of MSS. which he has chosen as his best guides, he devolves

his own responsibility on others, which is, indeed, a most simple way
of getting rid of perplexity and difficulties, but by no means the

safest way to arrive at the truth of things. As a critic, he ought

rather to decide as many cases as he can by argument and sound

reasoning. Let me put aside for the moment the special difficulty in

Mark, that there may be more than one good reading for every passage.

In ordinary cases there is but one good reading, and all others except

this must be put to the account, not of the author, but of the scribes.

How, then, may we arrive at the just partition between the author

and the scribes? Well, I say, all blunders, and solecisms, and

awkward expressions, and contradictory statements, and so on, are

likely to be due to the scribes, and we are guilty of gross injustice

towards the author, if we decide otherwise. The authors of our

Gospels, and Mark not less than Luke or John, are not to be supposed

to have been either ignorant of common Greek, or thoughtless or

regardless as to what they wrote. I cannot credit Mark with having

written TO. SaifjLuvLa-Kpd^ovTe?, a neuter substantive with the par-

ticiple in the masculine. There are in the MSS. more instances than

one of this solecism, and our editors, while they justly disregard the

evidence of D, and other MSS. like D, when left alone, feel bound in

conscience to ascribe the blunder to Mark himself whenever the

authority of B joins with D.

I cannot speak here on so many single cases as I should desire,

but must be content with a few samples. There is in ch. viii. 22 ff.

the well-known narrative of a blind man whom our Lord healed,

a narrative given by Mark alone. Jesus comes to Bethsaida, and

they bring a blind man unto him, evidently a man of that town or

village, although this is not expressly stated. Christ leads him out

of the town, and heals him, and then sends him away to his house,

saying (I am quoting after the Authorized Version) :
" Neither go into

the town, nor tell it to any in the town." The man, as I said, is to be
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supposed to live in the town ; he is bidden to go to his house, hut is

forbidden to enter the town. 'Now, is that possible ? The Revised

Version, in accordance with the best authorities, leaves out the second

injunction, that he is not to tell it, and in this way makes the

difficulty remain as it was. But there are a large number of other

readings besides, everyone of which is better than either of these two.

The longest one runs thus :
" He sent him away, saying : Go to your

house, and when you enter the town, do not even tell it in the town."

Or else, we may read with other witnesses simply: "saying, do not

even tell it in the town." The true Mark is both consistent and clear;

it is the scribes who have marred the text, and the editors who have

not used their own reason, but preferred to follow the thoughtlessness

of scribes.

Again, we read in the next chapter (ix. 11 f.) : "And they asked

him, saying, Why say the scribes that Elias must first come ? And
he answered and told them, Elias verily cometh first, and restoreth

all things ; and how is it written of the Son of Man, that he must

suffer many things, and be set at nought (?)
" ^ I cannot iinderstand

this, but can understand what is attested by the MS. D, which

introduces one short word more :
" i/'Elias cometh first, and restoreth

all things: how, then, is it written—?" For the Greek words koI

ttSs, commonly translated by, " and how," in the altered construction

get the meaning, "how then," according to general use in N. T.

Greek, which may easily be established. So the sense is this : If the

scribes are right in interpreting the prophecy of Malachi, and Elias,

as the precursor of the Messiah, is to put all things in readiness for

his coming in glory : how is this consistent with the other prophecies,

according to which the Messiah himself is to be rejected ? Our Lord

goes on saying :
" But I say unto you, that Elias is indeed come, and

they have done unto him whatsoever they listed, even as it is written

of him." Here we again find a stumbling-stone in our way. Is

there any prophecy that Elias, at his second coming, will be ill-

treated or put to death? Ko, there is none. But as soon as we come

to the various readings, that stone also is removed. The Latin k,

which preserves a very ancient and independent translation much
older than either ^ or B, renders the words thus: "Elias is indeed

come, and has done whatsoever he was to do, even as it is written of

him." This is the true Mark, whereas the common text is Matthew
introduced into Mark. Por Matthew has (xvii. 12) : "Elias is come

1 E. V. with note of interrogation (?), A. V. with a full stop (.).
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already, and they knew him not, but have done imto him -svhatsoeTer

they listed. Likewise shall also the Son of JMan suffer of them."

So, according to Mark, our Lord goes on saying :
" The prophecy on

Elias, in its true sense, has also been fulfilled "
; for Elias, that is to

say John the Baptist, has come and has effected that restoring and

preparing which he was to effect, but which is quite different from
the worldly ideas of the scribes.

I shall now call your attention to a more difiicult problem of

textual criticism. In ch. x. 23 ff., the well-known words are : "How
hardly shall they that have riches enter into the kingdom of God!
. . . Children, how hard is it for them that trust in riches to enter

into the kingdom of God ! It is easier for a camel to go through the

eye of a needle, than for a rich man to enter into the kingdom of

God." After these three sayings, we must wonder to read the words

of the astonished disciples: "Who then can be saved?" Why, of

course, the poor. But there are various readings. In the first place,

the second saying is to be purified of an interpolation, which has been

done, according to the best authorities, in W. and H's Greek text

(but still not in the Eevised Yersion) :
" Childi'en, how hard is it to

enter into the kingdom of God," without the words, " for them that

trust in riches." In this way the second sentence becomes general.

But the third remains special ; and the difficulty becomes even

greater. Well, then, we must invert the order, in accordance

with D and other Western authority, and make the third sentence

come in the second place, and the second in the third. There

is also in D a change in the construction of the third sentence,

so that it suits the first in form: "How hard/y shall they"

—

"More easi/y shall a camel"— " Children, how hard is it." I feel

quite sure that this order is right, the more so as there are between the

first and second sentences the words: "And the disciples were aston-

ished at his ivords,'" A.o-yots in the plural, distinctly implying (as it may
easily be established by comparing other passages) that there were

onginally before this more sayings than one, namely the first and the

third. Now, is this all? J^ot yet. I seem to have decided for D against

B, and yet I have a strong suspicion that both are right, and both aie

wrong. How can that be ? and how may we obtain a still better text ?

By making four sentences instead of three, tlie first two special, the

last two general. " How hard/y shall they that have riches"— "More

easi/y shall a camel—than a rich man."— "How hard is it to

enter."— " It is easier for a camel to go through the eye of a needle"
—"Who then can be saved?" The last sentences were, by way of
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interpolation, made specially to refer to rich people, and after that,

the fourth, being much the same as the second, was omitted variously

in one of the two places, whereas the third (in the vulgar order,

the second) still retained some originality, and therefore was pre-

served.

I must not omit to state that Clement of Alexandria gives a full

quotation of the whole passage, evidently from his copy of the Gospel,

that is to say, from a MS. of the third or second century. There is in

this quotation, more than one reading in every verse, which is

absolutely new, not being attested by any of our MS. or versions. Tou
see what an amount of new readings would come out, if, by some
chance, this copy of Clement were recovered. But as to the words in

question, Clement's copy was not better than ours ; on the contrary,

it contained the second saying, which we have made third, in the

enlarged and interpolated form. "We gather fi'om this, that the

interpolation is indeed very old in Mark,

Lastly, I shall say a few words on a very iuteresting addition, in

the beginning of ch. xiii. "And as he went out of the temple, one of

his disciples said unto him. Master, see what manner of stones

and what buildings are here ! But Jesus answering said unto him,

Seest thou these great buildings ? there shall not be left one stone

upon another, that shall not be thrown down." In D, and in Latin

versions, and in a quotation of St. Cyprian there are these words

more : "And after three days, there will be raised another [namely,

another stone] without hands." ISTow, by this addition, we get at

once a very clear explanation for ch. xiv. 57 f : "And there arose

certain, and bare false witness agaiast him, saying. We heard him say,

I will destroy this temple that is made with hands, and within three

days I will build auother made without hands." For the words had

been spoken in public, so that they might be heard, and consequently

misunderstood and distorted, as is commonly the case, by many people.

But which is the true sense ? We read in Daniel, ch. ii., the expla-

nation of the dream of Nebuchadnezzar given by Daniel. The king

had seen an image consisting of gold, and silver, and brass, and iron

mixed with clay, and after that he had seen that a stone was cut out

of a mountain without hands (aveu )(e.ipwv, the very words in Mark),

which smote the image and broke it to pieces. So, says Daniel, " the

God of heaven shall setup a kingdom which shall never be destroyed,"

as " the stone was cut of the mountain without hands, and brake in

pieces the iron, the brass, the clay, the silver, and the gold." It is to

this same passage in Daniel that Christ refers to in Luke xx. 18 :
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"Whosoever shall fall upon that stone shall be broken; but on

whomsoever it shall fall, it will grind him to powder" (AtK/xT/cret airov),

the same rare word which we find in the Greek version of Daniel.

We see, therefore, that Christ really referred this prophecy of the

stone to Himself, and consequently appropriated to Himself also these

words (Dan. ii. 35) : "And the stone that smote the image became a

great mountain, and filled the whole earth."
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XYII.

ON THE MANTJFACTUItE OF A GOLD FIBULA PURCHASED
FOR MUSEUM OF THE ROYAL IRISH ACADEMY. Notes

communicated by EDMOND JOHNSON, and W. FRAZER,
F.R.C.S.L

[Read May 9, 1898.]

This fibula was damaged when sold to tbe Royal Irish Academy by

its terminal cups being creased and bent, and one of them separated,

and liable to be lost or mislaid, so it was resolved to submit it to Mr.

Edmond Johnson, M.R.I. A., to hare it examined, and its dinges

removed. This enabled the mode of its construction to be thoroughly

investigated, and the results appear deserving of record, clearly

showing the means employed by its fabricator. Its bow or arched

portion was hollow and found to be filled with clay or sand. It is the

first example of a hollow fibula of gold that has been thoroughly

investigated by a practical jeweller.

The bow portion, or central arch of the fibula, was originally in the

form of a beaten plate of gold that tapered to a slight extent in shape

from its wider centre part towards either end. This plate was made

much thinner at its edges than elsewhere, and being hammered and

bent round an elongated mould, made possibly of wood or bone, until

both edges came together and overlapped, they were united by apply-

ing sufficient heat to produce surface fusion of the approximated gold

surfaces which converted them into a hollow tube. "When sand or

clay was packed tight into such a gold tube it could be bent without

difficulty into the curved shape it was intended to take.

The hollow cup-shaped terminations situated at both ends of the

fibula are composed alike of two separated concave plates of thin

metallic gold, the outer border of the inner plate being left of greater

size was then bent by hammering upon the outer one to which it was

closely united in the process, but not joined by fusion of the approxi-

mated parts, only closely overlapping it. The raised lines of the con-

centric circles forming ridge and furrow ornamentation seen round the

outer lips of both plates were produced before putting them together.
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each being separately adapted by modelling or rubbing the gold into

prepared patterns specially made out of either hard wood or bone, either

of which would answer for the purpose.

The junction of the hollow gold bow, already bent into its intended

curved shape, to the terminal cups, was accomplished by applying

strong heat sufficient to cause superficial surface fusion of both

metallic surfaces (which is usually done by employing a blowpipe) : this

observation applies alone to the outer cups, or those concave plates of

gold, for both the inner ones lay detached within them, forming

separate shells not adhering to the outer plate by fusion or to the

gold bow save through their recurved edges in the manner already

described.

There was no appearance of any solder, by using an inferior quality

of gold, being applied ; all the junctions were produced by fusing in

strong heat the approximated metallic surfaces, when they firmly

united together.

The weight of the fibula was 2 oz. 18 dwt. 17 grains, equivalent to

1409 grains. This fibula was turned up early in this month in a

field in the townland of Kilrathmurry, Hill of Down, Co. Kildare, the

exact spot being about 1^ miles due south of the Old Rath of Clonard.

It is a moory piece of ground, and there is no tumulus or other object

suggestive of antiquity near it.
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XVIII.

ON A CIST AND URNS FOUND AT GREENHILLS,
TALLAGHT, COUNTY DUBLIN. Ey LIEUTENANT-
COLONEL G. T. PLUNKETT, R. E., Director of the DubHn
Museum of Art and Science. [Plates X. to XV.]

[Read February 27, 1899.]

On Tuesday, August 2nd, 1898, two men came to the Dublin Museum,
carrying earthen vessels packed in nosebags with straw, a parcel

containing pieces of other earthen vessels, and another parcel of

fragments of bone.

They stated that these things had been found when digging for

sand at Greenhills, and said they were in a small chamber in the

ground lined with stones. I spoke to the men of the importance of

not disturbing the spot in any way, and, as Mr. Coffey was away

from Dublin at the time, I sent Mr. Buckley, assistant in the Art and

Indiistrial Department of the Museum, to Greenliills the same after-

noon, to impress upon all there that they would be paid much more

for preserving the find as discovered, and allowing us to make our own
arraugenients for removing it than for any articles they might offer

separately for sale.

I had seen at Copenhagen, in 1896, in the Museum, as one of its

most interesting features, a prehistoric sepulchre or a grave lined with

stones long enough to contain a recumbent body. This when dis-

covered had been taken carefully to pieces, brought to the Museum
and there set up in a case, every stone being replaced in its position as

when discovered. I made a mental note at the time, that when we
found in Ireland a prehistoric burial suitable for the purpose we
would try to do better than this and carry into the Museum the whole

of the sepulchre and its surroundings undisturbed, and here was the

very opportunity for putting the idea into practice.

During the next three days Mr. Buckley was frequently at Green-

hills, and I visited the spot myself and questioned the sand-diggers

closely as to the circumstances under which the chamber was dis-

covered, and also, iu order that wc might be able to restore the cist
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in case of accident in removal, before it was touched I had photo-

graphs of it taken by the museum photographer, Mr. M'Googan. Having
made arrangements with the persons interested, instructions were

given for removing it, and the work was carefully and successfully

carried out by Mr. de Sales, the foreman of the Muaeum workshops,

with a party of carpenters and labourers.

The account given by the sand-diggers of the circumstances under

which they made the find was as follows. They stated that in work-

ing at a face of the sandpit they came upon a vertical stone slab,

which fell out when they had cleared it, disclosing the cist and the

earthen vessels in it which they took out to try to sell.

To prepare it for removal the sand was dug away on the remaining

three sides, leaving the cist in a mass which stood alone, measuring

about three feet six inches by three feet, the surface of this mass not

being disturbed. A complete casing of two-inch plankswas bolted round

the mass, which was then carefully undermined at about eight inches

below the floor of the cist, and the whole mass then tilted backwards
till it lay upon its back, and the casing was then completed round the

end which had been the bottom of the mass. The whole, which

weighed about three tons, was carefully placed upon a float.

Very heavy showers fell constantly during the days that the

operations lasted, which added considerably to the difficulties sur-

mounted by our foreman and his party, and the drawing of the whole

float out of the sandpit on rough ground was no easy task for four

horses.

The whole arrived safely at the Museum, and I saw that the stone

chamber had not been shaken.

It has now been set up in the principal room containing the Irish

antiquities, and the earthen vessels replaced in their original positions,

as described to me and to Mr. Buckley by the finders. This is shown

in Plate X.
The dimensions of the cist are :—From back to front seventeen

inches on one side and twenty-four on the other, width in front

sixteen inches, and at the back nineteen inches ; tlic height in the

centre is nineteen inches.

The bottom and the four sides consist each of a slab of stone from

two to four inches thick ; the bottom slab is broken in two, and may
have been broken before it was used. The cover consists of a single

stone, the smaller end of it being to the front ; smaller pieces of stone

are laid over the open joints between the cover-stone and the sides,

giving somewhat the appearance of an arch.
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Two of the sides of the cist were very nearly north and south. The

depth of the covering-stone below the surface of the ground is 2 feet.

The largest of the three vessels rested inverted near one corner, the

north-western : this, when lifted up by the finders had under it the

smallest vessel of the three, among a quantity of burnt bones. The

third vessel, of intermediate size, stood mouth upwards near the

opposite or south-eastern corner of the cist. (See figures 2, 3, and 4.)

The bones have been examined by Dr. C. E,. Browne of Trinity College,

who finds that they are the remains of one adult, probably, from the

size of the mastoid processes, a man, and that the body had been

burned. The dimensions of the vessels are as follows :

—

Plate XI.—Large urn ; height, 12 in. ; diameter of mouth, lOfin.

;

diameter of base, 4 in.

Plate XII., No. 1.—Small vessel found under large urn ; height,

3|- in. ; diameter of mouth, 3f in. ; diameter of base, l-i% in.

Plate XII., No. 2.—Food vessel ; height, 7^ in. ; diameter of

mouth, 6|- in. ; diameter of base, 3f in.

The quality of the pottery is fairly fine, containing no grains of

stone.

A noticeable feature of the small vessel found inside the large urn is

the recessed bottom or annular foot, shown in section, Plate XII., No, 1

.

The sand-diggers stated that earlier in the day, at about the same

depth below the surface as this burial, viz. two feet, and at about
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four feet towards the north-west, they had come upon two earthen

vessels, which were not enclosed hy stones. "When struck they broke

up, and the sand fell in upon them ; but the men picked out the frag-

ments, which, as above mentioned, were brought to the Museum.
On examination three small fragments of a third vessel of smaller size

(of the bowl-shaped food-vessel class) were found amongst the frag-

ments of the larger urns. No bones appear to have been found with

them. One of the larger of the vessels last mentioned has been

restored, fig. 1. It measures : Height, 14 inches ; diameter of

mouth, 13 to 14 inches; diameter of base, 4J in. It is quite plain,

except for numerous finger impressions, especially at the foot, showing

the manner in which it was shaped with the tips of the fingers (see

Plate XIV., No. 2, in which a portion of the urn is shown, full size).

The fragments of the other vessels were too incomplete to allow of
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restoration. Portions of the second of the larger vessels are shown,
fig. 2 {a and h, fragments of rim, outside and inside ; c, fragment of

urn below rim ; d, base).

The men also stated that some two months previously they had come
upon 'Hhe skeleton of a man," about two feet below the sui-face and
about five or six yards from the stone chamber in a westerly direction.

The position of the skeleton was north and south, the head towards
the north. At its feet was an earthen vessel containing calcined

bones. This was broken by the pickaxe. Some of the fragments and
Bome of the calcined bones were still lying on the ground close by.

{<>)

Fig. 2 (J).

[O]

These, with two or three small portions of the skeleton, were brought

to the Museum. The fragments of the vessel are sufficient to restore

the shape and ornament (Plate XIII., ISTo. 1). The restored dimensions

are : height, 5 inches ; diameter of mouth, 7 inches ; base, 3 inches.

In answer to inquiry made by Mr. Buckley as to any other finds

of a similar kind, the men stated that they knew of only one, about

five or six years ago. At that time, they said, an earthen vessel was
found at a place about fifteen yards from the site of the stone chamber
in an almost northerly direction. The vessel was broken in getting

it out, and a Dublin curio dealer bought the fragments (these, I

believe, are the fragments in the possession of Mr. Longfield) for a

few shillings.^ Beyond indicating approximately the place where it

was found, the men were unable to give any information of value.

1 See Proc. K. I. A. 3rd Ser., Vol II., p. 400.
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Fig. 3.

At the end of August, when I was not in Ireland myself, the

finding of another urn was reported to the Museum. The men
employed in the pit, on reaching it, had, according to instructions,

covered it over and left it un-

touched. Mr. Coffey, accompanied

by Mr. Alabaster, Mr. M'Googan
(our photographer), and Mr. de

Sales, foreman of the workshops,

at oncewent out to inspect this new
find. It consisted of a single urn.

PI. Xiy., No. 1, shows the inter-

ment in situ. The urn was inverted

on a small flagstone, with a few

small flagstones placed round it, to

keep back the earth, but no cover-

ing stone. The interment was

immediately under the surface of

the ground, and was in fact covered

only by the sod. The urn, owing

to the absence of a covering stone, was crushed down on the burnt

bones, and broken into many pieces. Sufficient of the urn has been

restored to enable a drawing to be made, showing the form and

ornament (fig. 3). Its dimensions are ; height restored, 9 inches

;

diameter of mouth, 8 inches ; diameter of base, 3f inches. The inter-

ment was taken away as it stood, and has been placed in the Museum
in a case adjoining the cist. jS^othing was found among the burnt

bones except a fragment of a small bone pin or needle (fig. 4).

A highly decorated food vessel is in the possession of Mr. Laurence

Dunn, of Greenhills, the owner of the sand pit. He states that it was

got from the same pit some years ago, as far as he remembers about

the time the urn in Mr. Longfield's possession was found. It is

in a good state, and the ornament shows much taste in treatment

(Plate XIII., No. 2). Its dimensions are : height, 6^ inches ; diameter

of mouth, 6^ inches ; diameter of base about 2 inches.

As regards the probable date of the inter-

ment, my own opinion would be of little value
;

but Mr. G. Coffey has gone carefully into the

matter, and considers that the details of the urns

and fragments of urns from this small cemetery

funiish a clue from which it is reasonable to draw certain conclusions.

The uncremated burial found near it is a disturbing element, but we
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Fig.

know that inhumation vras practised along with cremation throughout

the entire period ^of the latter practice. The absence, on the vessel

found with the skeleton, of ornament impressed with a toothed tool,

which appears to be the

more characteristic form

of decoration on vessels

found with body burial,

^^ and the developed form

'|^^35;5^^_______ rriS'''^^^^^^ *- of the vessel, render it,

in Mr. Coffey's opinion,

probable that, although

',[£: the uncremated inter-

^Ss^ ment need not neces-

sarily be associated with

the cremated burials, no

markeddifference in time

exists.

The fragment (fig. 2, a, h) is the most interesting piece. It is a

portion of the rim of a large vessel with raised applied ornament. The

raised portion of the ornament has flaked off this fragment, but is seen

on some of the other fragments. This class of ornament points in itself

to a late period, but

the details of the frag-

ment under conside-

ration furnish a par-

ticular reference. The

banded form of the

rim, and the sort of

raised clasp of two ^
cross bands suggest-

ing a handle, recall

forcibly the rim and

handle-attachment of

the bronze chaldrons

found in Ireland, and

attributed to the close

of the Bronze Age or

beginning of the Iron

Period (fig. 5 (fig. 407, Cat. E.I.A., p. 530), and detail of rim and
handle-attachment, fig. 6).

The wide sloping-in form of the inside of the rim (fig. 2, h), the

Fig. 6.
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banding of which takes a distinctly corrugated form, strengthens the

Fig. 7 (i).

resemhlanee.^ These points of relation are helped out by a fragment

of the rim of a similar urn from the collection of the Royal College

of Science, now in the iSTational

Museum (fig. 7, outside and inside

of rim). The locality of this piece

has not been recorded, but there is

no doubt that it was found in

Ireland. We have here the same

deep sloping inner rim, decorated

with, a band of lattice ornament.

It may be compared with the band

of ornament on the inner side of

the cups of the gold "fibula"

(fig. 8). This so-called fibula is

of massive gold; it weighs 17 ozs.

10 dwts. It was found with four

others in the county "Waterford,

and belongs, in all probability, to

the early Iron Period in this country.

1 The corrugation of the inner slope of the rim occurs also in a large urn with

raised ornament in the Grainger collection, Belfast.

Fig. 8.

E.r.A. PEOC, SEE. III., VOL. V.
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Yet a further point of relation

i^'lG. 9.

form of the attachment of the hai

vessels corresponds with those

of the bronze vessels previ-

ously referred to, also to the

form of the attachment of the

handles of the conical bronze

vessels found in Ireland of

Danubian type, figure 11 (see

page 347).^ From the close

correspondence of the handles

of these three classes of ves-

sels, we may conclude that

they are not separated by any

great difference of time. They

may all be referred to the

close of the Bronze Age and

the beginning of the Iron

is found in the form of the corru-

gation of the inside of the rim

of the urn, figure 9 (Petrie Col-

lection, Museum of the Royal

Irish Academy). This urn be-

longs to the same class as the

previous ones. It was found

in one of the rude stone monu-

ments at Carrowmore, county

Sligo ; a bronze ring pin is said

to have been found with it.

This urn appears to be later

than the Carrowmore monu-
ments, and the pin later still.

In the absence of details as to

the finding of these objects, we
must take the urn by itself.

The inside of the rim recalls

the corrugated rims of the

bronze vessel, figure 10. The

idles of this latter class of bronze

Fig. 10.

^ Found at Derrymacash, Co. Armagh ; described in Journ. E.S.A.I., 5tli ser.,

^(/l. 7 (1897), p. 437 ; now in the collection of the Roj'al Irish Academy: height,

IJ^ inches; diameter of mouth, 11^ inches; bottom, 1\ inches.
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Period. It was in a vessel similar to fig. 10 that a large portion of

the Dowris find of bronze spearheads, &c., was contained.^

The general form of the urn, figure 3, may also be compared with

that of the conical bronze vessel, figure 11 ; the rounded shoulder

and narrow lip are common points of style. The recessed bottom of

the small earthen vessel (Plate XII.), which was found under the large

urn in the cist, is also important ; it is undoubtedly a late feature.

The extensive use of the lattice pattern Mr. Coffey considers

worthy of notice. It occurs on other examples of Irish sepulchral

pottery, but is not very common. The
subject of the ornament of our sepul-

cliral pottery has not been yet worked

out ; but taken with the general absence

of impressed ornament, with the ex-

ception of some instances on the food

vessel (Plate XII.), which appear to

recall some early features, it may per-

haps be regarded as a lute feature.

Plate XV. is an illustration of a

small cinerary urn in the possession of

Captain Walker, of Tykillen, county

Wexford. It was found some years

ago in a sandpit near his place. Its

dimensions are : height, 5 inches
;

diameter of mouth, 5 inches ; diameter of base, 3f inches. The form

is very unusual. The ornament, both as to the manner of execution,

by scoring or inscribing, and the use of the lattice pattern, presents

points of relation to the Greenhills vessels. The form is of particular

interest ; it is undoubtedly late, and much resembles that of a cinerary

urn of the Iron Period (apparently copied from a bronze vessel) found

near Kelouer, Plouhtinec, Finistere.^ The concave curve of the bot-

tom of the Wexford urn is also, in Mr. Coffey's opinion, a late feature.

Thus along a different line of evidence we are again led to fix

approximately the period of the Greenhills vessels at the end of the

Bronze Age, or the beginning of the early Iron Period.

Fig

^ There are three vessels of this form in the Academy's collection. Fig. 10 is

17| inches in diameter at the mouth, and 16 inches deep. A fine bronze spear-

head, leaf-shaped, with rivet holes, was found in one of the others.

^ La Poterie aux l5poc[ues Prehistoriq[ue et Gauloise en Amorique, Paul du

Chatellier, PI. 14, fig. 3.

2 C Z
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XIX.

I^OTES ON THE LESSER CASTLES OE "PEEL TOWEES" OF
THE COUNTY CLAEE. By T. J. WESTEOPP, M.A.

(Plates XYI. and XVII.)

[Read April 24, 1899.]

Tkayellees in Ireland are often impressed by the great number of

"peel towers,"^ grandiloquently called "castles," which abound in

many districts of this island. This is especially the case on the line

of railway from Limerick to Athenry, along -which nearly thirty of

these buildings are visible, several so close to the line as to be very

well seen in all their principal features.

Despite the interest of the structures as a class, and their similarity

to the peel towers of Scotland and northern England,^ few detailed

accounts are accessible to students in the journals of the various

antiquarian societies, or the county histories. Tet, when we con-

sider their many points of architectural interest, and that they probably

owe their origin to the great alterations in society and land tenure

(which evidently changed the tribal lands to practically personal

properties during the fifteenth century), we may well be astonished

at the paucity of students in this important field of Irish archaeology.

This paper does not aim at more than a general account of the

" castles " of a single district. It treats mainly of the towers built

in such numbers especially by the Dalcassian tribes of county Clare,

mostly (as shall be seen) during the period from 1430 to 1480. This

synchronises with the great change above alluded to, which is strikingly

marked by the difference between the two valuable "rentals" of the

Macnamaras and O'Briens, about 1380 or 1390,^ and the Inquisition

taken at Galway on the death of John Macnamara Finn in 1585.

This change is far too important to be discussed in a brief paper on an

^ The name "peel" to^ver is not in use in Ireland. I merely employ it here to

equate these little turrets with those of Great Britain. Pill or Pele is a Welch
and Manx term for a tower.

2 '' Castellated and Domestic Architecture of Scotland fi'om the twelfth to the

eighteenth century," hy D. Mac Gibbon and T. Ross, p. 143. " Pele Towers of

Northumberland," by Charles Clement Hodges. Reliquary, Jan. 1891, p. 1.

^ Transactions R.I.A., vol. xv., p. 45.
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architectural subject, and requires deeper and wider research and

knowledge of the records, laws, and tribal customs than the author of

this paper can claim.

The castles in the districts once held by the Macnamaras in the

baronies of Bunratty and Tulla are no less than eighty in number.

Such instructive records of their origin remain that, by combining these

with the study of the structure and ornament of the towers to which

they refer, we may use the facts for the purpose of dating similar

features, not only in the other " castles," but also in the monasteries

and churches of the locality in which similar details occur.

Antiquaries in Scotland consider that the building of " peel towers "

in that country commenced in the unsettled times of Eobert Bruce,

but in Ireland, at any rate in the western counties, the date of such

strongholds is usually in the following century. The Irish towers

were very probably imitated from the English, and succeeded the

earlier raths and eahers which had continued in use till the fourteenth

century and often later.

The Earliest Castles,

There were several early castles in the county Clare. One of the

earliest seems to have been a wooden castle ''near theBorowe " (that

is to say the great earthen fort of Boromha), close to Killaloe ; it was

made by the English in 1207.^ License was given to Robert da

Musegros, in January 1248, to build castles in Tradree^ (Lower Bun-

ratty) ; of these we find possible remains at Clare Castle, and perhaps

in the unrecorded and nearly unknown fortress of Knockanoura, near

Ennis. Quin, whose massive corner turrets, gate and curtain walls

are embedded in the Franciscan Eriary, was built by Sir Thomas De
Clare during an interval of peace in 1279.^ The masons were at

work there in 1280, when one of them assassinated Prince Donall

O'Brien. This formidable fortress, "round-towered, stone- substantial"

Cuvea Macnamara "attacked. Its ditch was crjssed, earthworks

carried, great gate battered in and hewn down; its strong walls were

breached . . . and in the actual castle a huge pile oi stuff was given to

the flames that ran riot till the whole became a black vaulted hideous

cavern." This took place about 1285 or 1286, in revenge for

^ Annals of Clonmacnoise. The history of the De Clares is given in the

Journal R. S. A. I., 1890-91, " The Normans in Thomond."
^ " Calendar of Irish State Papers," 1248, p. 465.

^ "Annals of Inisfallen," and "Wars of Turlough," p. 30 ; the latter by the

kindness of Mr. Standish Hayes O'Grady.
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another murder. It was so completely defaced that we do not find it

again inhabited till the Friary was founded in the following century.^

The most southern of the English fortresses—Bunratty—was

built by Bobert de Musegros before 1253, repaired by Thomas de

Clare in 1276, destroyed by O'Brien and Macnamara in 1333, and

does not re-appear till Tudor times. We hear vaguely of "many
towers" destroyed in the eastern parts of county Clare by Prince

Turlough O'Brien in 1281, and that brave soldier built two stone

castles, one on an island in Inchiquin Lake, of which the base and

portions of doors and windows were recently unearthed by Dr. George

U. Macnamara and another at Clonroad, of which we only possess a

sketch by Thomas Dyneley in 1681 showing it to have been a peel

tower. Finally, the same ""Wars of Turlough" mentions "a massive

fighting stockade of felled trees," called the " Dangan " of the

O'Gradies, signalised by a ghastly massacre of the women and children

of that tribe by the Macnamaras in 1314. It will be noticed that

during all these wars only actual strongholds were built, while in the

fifteenth century (which in county Clare at least was less war vexed)

a number of these strong houses was constructed.

The Rentals akd Inqtjisitioks.

The very important rentals made for O'Brien and for Maccon (great

grandson of Cuvea) Macnamara about 1380 do not suggest, still less

record, the existence of a single tower, though several cahers are

named. The list of founders of castles in that part of Clare seems, on

the other hand, to commence with Rossroe at about that very date,

and must be in the main reliable, for whatever diminution we make
for the inaccuracies apparent in our copies (in which several of the

entries are contradictory), the architectural features, and the negative

evidence of the elaborate rental coincide with its testimony. In the

early rentals we have theoretical assessments in ounces of silver for the

support of the chiefs and their wives, but in the later document the

"Inquisition" of 1586, we find the old tribal lands are now Mac-

namara's "lawful inheritance," while mention occurs of "his owne
towne of Quin, gardens, &c.," lands subject to the support of his horses

and grooms, and "to MacNamara's rent"; lands acquitted of rent

1 Waste, in 1287, Inquisition post mortem of Thomas de Clare. Richard de

Clare occupies Quin Church (not castle) on his way to Dysert, 1318. There is a

plan of the Norman Castle of Quin in " The Story of an Irish Sept" (hy Dr. N.
C. Macnamara).
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and yearly head rents to Macnamara and the Earl of Thomond, tlie

latter being a faint and last definite relic of the older "kingdom"
Avherein the house of Blod sat above the house of Capsin for over

eleven centuries. But in all other respects the tribal period had

apparently vanished though the Brehon laws subsisted for a genera-

tion longer.

The Founders of the Toweks.

Bearing in mind the possible mistakes in the lists of castle

-

founders and omitting the entries where the date is doubtful, the

copies divergent or the buildings totally destroyed, we can make the

following table :

—

1380-1402.

—

JDangan Iviggin, by Cuvea, grandson of Lochlain

(1310), circa 1380. Neadanura {'^e'viiowYi, Clonlara) by Lochlain, son

of Maccon, circa 1380. Rossroe and the body of Quin Abbey, built by

Sioda Macnamara before 1402.

1430-1450.

—

Ballymarkahari by Donall (1430), son of Shane an

Gabhaltais (1400). Bunratty built {i.e. repaired) by Maccon, son of

Sioda (1433), chief of ClancuUen. Firtane (Rosslara) by E-ory, son

of Maccon Ceannmor, 1440 (or perhaps as late as 1480).

1450-1480.

—

Ballymukasi^ell (Mountcashel) by Conor na Srona

O'Brien, who died 1470. Bromline by John, son of Maccon, who
died 1467.'' Garruragh by Donchad, son of Eory, son of Maccon

Ceannmor (1440 or 1480). Knappogue and the transept of Quin

Abbey, by above John, who died 1467.

1480-1500.

—

Ballintlea, by Sioda, son of Philip mor, his brother

Aedh died 1487.^ BaUyhennan (Castlefergus), by Aedh, grandson of

ilaccon, circa 1490. Bealnafirverna (O'Brien's Castle), by one of the

]iishops of Killaloe, named Turlough (1460-1480). Bunratty, further

repaired by the above John, who died 1467. Coolreagh, by Pliilip,

Son of Eory (1487). Banganhrach, by John, grandson of Lochlain,

1480. Moghane, by Donall, son of Bory, circa 1490. Ralahine, by

Teige, grandson of Maccon, 1490.

1500-1520.

—

Ballymullen (Miltown, Tulla), by Donall, son of Aedh,

circa 1520.

Elizabkihan.—Enagh (Stacpole's Court), by Sioda, grandson of

Mahon, grandson of Teige (1380), consequently not earlier than

1560. Lisoffi,n, built (repaired) by Bory, son of Mahon, after 1600.

The castle was standing, at least in 1584 ; and seems to date from the

previous century. " The Annals of the Four Masters" show that it

' Ann. LoukIi Ce. 2 A. 4 M.
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was taken and restored to its rightful owners by the Earl of Thomond
in 1599, when, or at an earlier period, it may have received injuries

which necessitated extensive repairs.

^

The architecture of the towers corroborates many of the previous

statements. The rude and plain castles of Dangan and itossroe, and

the late insertions in I^ewtown (implying need for considerable

repairs, about 1530) equally tell of early foundations.

A group which dates from about 1410 or 1420, containing Lecarrow,

Lismehane, Mountallon, Doon, and Trough has nearly perished, pro-

bably from want of experience in the builders ; the masonry of the

remaining, though prostrate, angle of Lismehane being very coarse.

Eosslara is different in plan, though not in features, from other early

towers.

The large group, from about 1450 to 1500, and including such

fine specimens as Knappogue, Ballyhenon, E,alahine, Mountcashel,

Dromline, Moghane, and Danganbrack, enables us to date others of

equal merit, such as Ballygriffy, the side tower of Leraeneagh, Derry-

owen, Dysert O'Dea, and the slightly later, but fine and perfect,

towers of Moyree and Ballygriify, near Corofin. Indeed, that period

was the " golden age " of castle-building in Thomond,

The towers of South-western Clare are in nearly all cases identical

in design, but so rudely built, and, as a rule, so devoid of ornament

that we can only conjecture their dates. The features of Tromra

possibly date about 1490, and those of Carrigaholt, from the reign of

Elizabeth. However, the plainest towers are very deceptive as to

their age ; and that we can easily fall into error is shown by the

stump of the castle on Scattery Island, which is late Elizabethan,

though apparently very old.

The Design.^

Omitting for the present the circular towers, we find a noteworthy

similarity of design in the vast majority of the existing "castles"

1 There are illustrations of Bunratty and Dysert O'Dea Castles in the Journal

of the Eoyal Society of Antiquaries of Ireland, 1890, p. 292 ; of Lemeneagh, in

Mr. James Frost's " History and Topography of the county of Clare," p. 130 ; and

of the Cratloes, Danganbrack, and Kalahine, in "The Story of an Irish Sept,"

pp. 138, 139.

- In the longitudinal sections here given I may note that the hatching shows

the walls and vaults actually cut hy the line of section. The perpendicular shading

marks the curve of vaults and arches. The lower parts of Rosslara and Denyowen
are deeply buried in fallen debris.



Westropp—Xess^'r Castles or Peel Towers of Clare. 353

(some 80 of which I have sketched or examined, out of about 100),

aud the 10 shown in Dyneley's sketches in 1681.

MOGHANE. BALLY POFaRY. SHALLEE.

Longitudinal Sections of the Castles of Eosslaia (Feitane) and Derr3-owen.

Cross Sections of the Towers of Moghane, Ballyportry, and Shallee.

The ground floor (usually of oblong plan about 30' x 40') consists
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Typical Ground-plax.

of a badly lighted room, entered through a short passage, \vith two

doors, the space between them being commanded by a "murdering
hole."i To one side of this porch (usually the left) is a spiral stair,

lit by window slits, often neatly moulded (one or more being cut in

the angle quoins) ; to the other side stands a small guard room.

The staircase,^ except where ruined deliberately, or by the fall of the

building, is in excellent preservation ; it usually consists of 60 to 100

steps, with a rounded newel

for a hand rail ; landings

seldom, if ever, occur. In

(I think) only one instance

(Ballygriffy) does a door

lead directly from the stairs

to the open air.

The tower above this

consists of two sections : a

narrow one over tbe porch

and guard room, including

the staircase and a series of

small rooms : and a broader

section containing, as a rule,

two rooius under one vault,

and an unvaulted upper room. In the case of the Clonlara castles,

the whole of this wing has only one vault, and that one under the

roof. Inchovea has two stories above the upper vault. In a few

examples there is no trace of vaulting anywhere.^ As a rule the

bottom stoiy is always vaulted ; the top stoiy is very rarely so.

Several towers are built liigh enough to command the level country

over an intervening ridge ; as Teerovannan and Dunbeg, whose heads

are just visible over many miles of bogs, and Magowna. whicli, even

in its truncated condition, overlooks the ridge of Cappanakilla, towards

Corofin.

Exceptional in Design.

Gragans Castle has three cross vaults in the lower story, and a

straight staircase in the wall. Castletown, near Spancel Hill, has

also a straight staircase up the south wall, and a side stair in the east

wall which gives access to the roof, whicli is of stone, there being no

other main vault. Bohneill, Lissylisheen, and " De Clare's House"

A. Porch. a. Windows.
B. Porter's Room. b. Ambrev.
C. Staircase. c. Fireplace
D. "Cellar." d. Doors.

e. Drain.

(b frequently opens info A.)

^ This is an old term, e.g. it occurs in Elizabethan documents. - See plan.

^ As at " Rath " or Scool, Dough and llockvale or Clondooan.
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(an absurd misnomer for the late "court" at Kilnaboy) have large

court-yards.

Eosslara had three cross vaults : one over the other, at the inner

end ; and, so far as can he seen, two longitudinal vaults near the

door. But the lower stopped short of the middle space, which was

only covered by the upper vault.

Lemeneagh and TJrlanmore have large Elizabethan houses attached

to the older turrets. Lemeneagh has also a court and porch, with

elaborate coats of arms of Conor and Sir Donat O'Brien ; the inscrip-

tion dates 1643, and commemorates the first, and his wife, the

notorious Maureen Ehue. There is a large bawn, with comer turrets

to the west, and a long garden, with a fish pond and a turret at one

angle, to the east. Side buildings were attached to Tomgraney,

Colmanstown, Smithstown, near Kilfenora, and many others. Glen-

inagh has a side wing contemporaneous with the main building, being

almost the only example in county Clare of the familiar " L plan,"

though a few others (like the Castletowns) have slight projections.

EouND Castles ajud Foetttted Headlands.

Three curious towers remain at Doonagore, Faunaroosca, and New-

town,^ all three in the old district of the Corcomroes. They are

circular, and consist of three stories, two under a beehive vault and

an upper one, formerly roofed. A staircase winds round the curve of

the wall to the upper room, and thence to the top ; the two first have

got bauns. Faunaroosca has a door seven or eight feet above the

ground leading to the stair, the ground floor being reached by another

door, defended by a machicholation. The bawn is of dry stonewalls.

There is a doorway or opening at Doonagore 15 feet above the

ground: it is 6 feet long, and 3 feet high. On either side are stone

holdfasts, grooved, as if to let down a cover from above. Above it is

another aperture of equal width, but only a foot high. Doonagore is

about 24 feet in diameter and 50 feet high.'

There is one example of a headland fortified in mediaeval times,

Dunlecky. This consisted of a long wall, with loopholes and gate.

Access to the parapet was given by a small oblong tower, which

probably contained ladders.^ The place seems (like several other

^ The photographs of Newtown and Muckinish are by Messrs. "W. Lawrence,

of Sackville-street, Dublin.

^ " S. F." in the Dublin University Magazine, vol. xli., p. 89, compares it with

Coucy in Picardy.

^ See Paper by Mr. George Hewson in the Journal of the Royal Historical and

Archseological Association of Ireland, 1879-82, p. 267.
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headlands in the neighbourhood) to have been entrenched in primitive

times.

ExTEHNAL Features.

The chimneys and fireplaces are usually, if not always, after-

thoughts, and sometimes close up older windo"ws.' There is a triple

chimney at Miltown, near Tulla. The four gables capped Avith lofty

chimneys, which form so picturesque a feature in many of the castles

in other parts of Ireland, are nearly absent in Clare : Danganbrack,

near Quin, being the best example. The latter castle has also

circular machicholated parapets at the angles—these being usually

oblong—as, e.g., Derryowen, Moyree, Kalahine, etc. A row of corbels

runs round the three remaining sides of Kilkeedy Castle.

As a rule a small machicholated gallery, on the parapets, defends

the door ; and a second outer door scarcely ever occurs. A few

castles {e. g., Ballyportry, Moyree, Mountcashel, Dysert, Moghane,

and Edenvale) have an outwork or bawn ; that at Ballyportry has

been nearly levelled ; and a newer outwork, with circular turrets at

the angles, was constructed near the tower: it has some curious shot

holes. Coolistiege has a corner window modifi^ed for a later shot

hole.^ The windows are usually mere slits, unless when later ones,

with several lights, have been inserted.^ The upper room has usually

one or two large ones, with a central shaft ; these have ogee or

trefoil heads, and sometimes a hood-moulding. The spandrels are, at

times, decorated with flowers, leaves, or knots. Most of the wiadows

were glazed ; but some have sockets for shutters, and a drain and

hole in the sill to let out any rain that blew in through their opes.

Turrets occur at one angle, as at Tromra, Dunmore, Mountcashel,

Dangan, near Fortfergus, and others.

Some of the towers have small circular (or more rarely square)

"squints" or shot holes running aslant through the wall on a level

with the head of anyone standing at the door.

Asa further protection, a long horizontal slit, probably for pouring

boiling water on to an assailant, exists above the door, as at Coolis-

tiegue, Moyree, and Ballyportry.

Carvings are rare in the outer walls, except on the windows.

There is a very well-cut head on a projecting stone at Castletown, at

Tullycommane. I know of no instance of a " sheelanagig " now
remaining in situ in Clare, but a mutilated example set in Clonlara

' See section of Ballyportry. They also occur at Moyree.
2 See p. 358, %s. 5 and 6. ^ ggy p_ ^53^ ggg. i^ 0, 3, and 5.
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bridge was probably brought from one of the neighbouring towers of

Abarinagh or Newtown.

^

Finials to the gables are very rare in county Clare. Two occur at

Cleenagh Castle.^

Internal Features.

The fireplaces are usually quite plain, save for a cornice and

chamfered edges. ^ Several are dated,* or display initials and even

sentences. As at Carrigaholt, "U. B. (Daniel O'Brien) 1603." At
Castlefergus, " H. T. E. 1576." At Moghane, " T. M. M° M. ]!^.

(Mac Namara) me fieri fecit a.d. 1610." AtDromore, " This Castlk

WAS BDILT BY TkIGUE SECOND SONNE TO CoNNOR THIRD EaRLE OF ThOMOND

AND BY Slany WIFE TO THE SAID Teigue A.D. 15 " (now removed). At
Ealahine (I am told, for it is now inaccessible), " Eear God, remember

the poor." At Cahercorcran, "1627." At Moyhill, "1637." At
Ballinalackan "1644" on a handsome fireplace.^ One at Inchovea

has spiral pillars. There are small passages and recesses along tbe

haunches of tbe vaults, and sometimes in the thickness of the wall.

These often have ambreys and " cupboard holes." Garderobes often

occur in similar recesses of the lower stories, and have " down-puts "

in the thickness of the walls. ^ I am not aware of any well existing

inside the tower or outworks of these castles.

The doors are pointed or round headed, at the most chamfered or

slightly moulded ; there is a neatly dressed cross, picked on the soffit

of an arch, on the stairs of Lemeneagh.'' The main vaults in all cases

seem to have been turned over wicker work. At Urlanbeg and Mount-

cashel I have found the osiers embedded in the mortar, and apparently

sound ; but they fall to dust when handled.

The catches for the bolt, lock, and bars of tbe doorways are often

very neatly cut, most of the doors turned in neat sockets.

In a few cases, a passage crosses the building at the staircase end

of the main vault. This rests on arches at Ballyportry, Magowna,
and (I think) Ralahine, but on very massive corbels at Kilkeedy.

^ In county Limerick, such figures are found on Tullyvin and Dunnaman
" Castles."

2 See p. 358, fig. 4. 3 gee p. 358, figs. 8, 9, 10, 12, and 13.

* Whence some local " authorities " have dated the castles themselves. The
curious slab, 1587 (?), at Bunratty was read 1187, and theories founded thereon.

^ See p. 358, fig. 8. ^ Qne is shown in the section of Moghane.
7 See Plate XVII., fiu-. 2.
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Architectural Details of " Castles " in County Clare.

(For references, see p. 365.)
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Fall of Castles.

Strange to say, most of the towers that have fallen (several in

the last twenty years) have broken across the vaults and not (as one

should expect from the thrust of the arch) along the crown. The

staircase angle has fallen in many others. So solid are the walls that

the side of Dough fell out in one piece, and the huge fragments lie or

lay on the shore of the creek in the order in which they once stood.

The top turret of Dangan, near Ballynecally, is so undercut that

it seems to rest only on a core of masonry and some steps, and yet

has defied the storms and frosts in this condition as long as human
memory extends, and even resisted a recent effort to pull it down with

a rope attached to several horses. The whole side slipped out of

Shanmuckinish on to the beach.

Lightning has also played its part in the ruin of our castles, espe-

cially (it should seem) in cases where animals were kept in the lower

rooms. In the opening months of the present year, for example,

lightning passed down the chimney of Moyree Castle, burst asunder

the massive blocks of an arched fireplace, flinging masses of masonry

about the second floor. It then passed through the bottom vault,

killing several pigs in the lower room, and struck a farm-house near

the castle.

An angle of Lemeneagh also shows several cracks, which tradition

attributes to a similar cause.

The tower of Inchiquin Castle was thrown down many years ago

by some mischievous pleasure seekers, one of whom borrowed a sledge-

hammer and broke a stone beside the door. The greater part of the

turret immediately collapsed, though without avenging itself on its

destroyers.

Their Occttpants and Destrotees.

A French traveller, M. Bouillaye le Gouz, travelling in Ireland

during the Civil War of 1644, thus describes the Munster Peel

Towers :^—" The castles or houses of the nobility ^ consist of four walls,

extremely high and thatched with straw; but to tell the truth, they

are nothing but square towers without windows, or at least having

such small apertures as to give no more light than there is in a prison.

They have little furniture, and cover their rooms with rushes, of

1 Edition published by Crofton Croker.

^ I suppose rather "aristocracy " for noblesse.
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which they make their beds in summer, and straw in winter. They
put the rushes a foot deep on their floor and on their windows, and

many of them ornament their ceiling with branches." This corre-

sponds with Cuellar's account, that in 1588 the Irish had no furniture

and slept on the ground, on a bed of rushes, wet with rain or stiff

with frost.

After the reign of Elizabeth more than one family often occupied

a tower. To select from many examples. The Patent Eoll of 1605

contains a grant to John King of " the upper chamber and a moiety

of the cellar and bawn of Castletown ]\rogrossy, near Spancil Hill."

Conor O'Brien held other portions of the same castle fi'om 1604. In

1606 Daniel O'Conor died at Glen Castle, near Ennistyraon. He was
found to hold "the cellar, chamber, middle room, and half the

porter's lodging " (probably the small room near the porch). In 1615

CumaiTa Maenamara and James Roche held Cratloekeel and the

custom continued till the civil war.

During the latter period we get some curious accounts of the

occupants of the Clare castles, but none that throw much light on

the buildings. Tromroe was taken by Captain Edmund O'Elaherty,

in a sea excursion, from Aran, and its owner and his wife were slain,

^

while Ballyalia stood two sieges of six weeks each, and only surren-

dered to hunger and tbirst. It seems wonderful how this little turret

could defy a considerable force of Irish for so loug, until we see the

great hesitation of the besiegers to approach its walls, and the childish

apparatus brought against it, including a " sowe " (or testudo), with

augers to bore holes in the door, and a " lethren goon," which " only

gave a great report, having 14 pounds of powthar in her and let fly

backward, the bullet remaining within. "-

After the war, the Cromwellian Commissioners dismantled the

majority of the towers in 1654. Daniel O'Brien, for example (whose

humanity saved many of tbe settlers twelve years before this time)

petitions that his little castles of Dough and Ballinalaeken may be

spared, " your petitioner is afeared that the said masons out of malice

or gain will fall doune the sd stearcase of Dough." This method of

dismantling the castles accounts for tlie almost invariable destruction

of the spiral stairs. Indeed it has even been carried out in several,

which were retained as barracks by the Puritans.

The following among the peel houses were used for garrisons at

' See Appendix to H'lar Connaught.
2 Cuiie's Journal of the siege; Camden Societv's Publications.
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that time : '—Ballyalla, Ealahine, Cloghenaghbeg, Danganbrack,

Brian's Castle, Inchicronan, Inchiquin, Dysert, Smitlistown, Moghane,

and probably Carrigaholt and Ballycarr.

After the restoration many were used as dwellings, both by tbe

native gentry and the new settlers; but the darkness and incon-

venience led to the erection of lowlier but more habitable addi-

tions, or the plain but very comfortable houses now occupied by the

county families. At the beginning of the century seven towers were

inhabited ; I can only recall less than half a dozen now in occupation,

such as Knappogue and Creggane. A few veiy poor families inhabit

Dunbeg. A cottager dwells in Dysert. A game-keeper lived in

Moghane not many years ago ; and Ballyportry is occasionally

occupied by travelling tinkers.

Legends.

Legends are rare and seldom tally with history. Omitting the

purely supernatural ghost and banshee tales—legends of the violence

and cruelty of Maureen Rhue (Mary MacMahon, wife of Conor O'Brien,

1641-51), hang about Lemeneagh, and corbels are shown on which she

hanged her retainers, the men by their necks, the women by their hair.

The weird and beautiful legend of the swan maiden of Inchiquin, and

her marriage with the owner of its castle can only be alluded to here.

Moyree has a tradition of a fratricide O'Brien, who there defended

himself against bis avenging kinsman. Sir Donat O'Brien (1660-80).

Dunlecky and Carrigaholt have legends of ill-starred chiefs and ladies
;

the " Seven " (recte four) castles of Clonlara, of seven hostile brothers.

It only remains for me to thank a few of the many kind friends

who have helped me in this subject—Dr. George Macnamara, whose

notes on the " founders," and help on the ruins themselves were of the

greatest assistance ; the late Dr. W. Frazer, whose helpfulness and

sympathy with all archaeological field work (now, alas, at an end)

deserve the fullest recognition; my sisters, Mrs. O'Callaghan and

Mrs. Stacpoole ; Mr. Standish Hayes O'Grady, who freely gave me
extracts from his still unpublished "Wars of Torlough"; Mr. James

Mills, and Mr. Robert Cochrane, Secretary of the Royal Society of

Antiquaries of Ireland.

List of Towees.''

BuREEN.

—

Ballymurphy, Ballyvaughan, Ballyganner (in a caher),

1 Diocese of Killaloe, pp. 300-313.

* Mere sites and foundations given in italics

—

p means nearly perfect
; /, frag-

ment.

K.I. A.. PROC, SEE. III., VOL. V. 2 £>
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Binroe^ or Ballymaliony, Cahercloggan (in a caher), Cappagh, Castle

Mael, Castletown (at Tullycommane) /, Cnigliwill /, Faunaroosca

(round) p, Glencolumhcille, Gleninagh ^, Glensleade f, Gragans p,
LisdooJivarna (has a court), Lissylisheen (has a court), ]!tluckinish,

iN'ewtown ^ (round), Shanmucliinish, Turlough. (20.)

CoKCoiiROE.—Ballinalacken p (with court), Ballyshanny (in a

caher), Beancorroe, 1584, Caherminane, Cashlaunawogga, Doonagore^
(round), Doonmacfelim, Dough, Ennistymon (portion forms end of

the modern house), Fanta, Glen, Inchovea, Kylemna, 1584, Liscannor

(nearly j^;), Loughhidligan, 1584, Roughaji, Smithstown p, Toomidlin,

1584, Tullagh. (19.)

iNCHiQimsr.—Ballygriffy p, Ballylwgan,^ Ballyportry p) (has

court), Ballytiege, Belnalielca, Bohneill (has a court), Bunnakippaun,

Callercorcaun,' Cahermacrea, Carroivduff, Carrownagowl, Cloondooan,

Cloonselherny, Cragmoher/, Derryowen, Dromore,Dysert2^, Inchiquin,

Inchiquin Island,^ Kilhea, Kilkeedy, Kilnahoy, Kilnaboy Court (called

in Ordnance Survey " De Clare's house"), Lachareagh, Lemeneagh j?

(with court), Maghera, Magowna, Moyliill (called " Coort an woyle),"

Moyreej9, PortlecTca, RatJi,^ Scool, Shallee, Tirmacbrain, Turkenagh

(late house). (35.)

iBEiCAira.— Caherriish, Doonbeg p, Doonmore p, Doonogan,

Finnor, Freagh, Knockanalhan^ ^oy, Tromraj?. (9.)

MoYAETA.—Ballyket, Carrigaholt f, Cloghmisavcmn, Dunlecky

(fortified headland), Kilkee, Knochiagarhoon, Moyarta, 1584, Scattery

Island. (8.)

Clonderlaw.— Cahercon, Cahermurphy (with court), Clo7iderlmv,

Colmanstown, Crovraghan, Dangan p, Derrycrossaun, Inisdadrum,

Iiiismaconey, Kilmurry MacMaho7i, Knockilough (on an islet in a

lake). (11.)

IslajStds.—Ballymacooda, 1584, Bealacorick, Clare Castle p,
Clonroad, Cragbrien, Edenvale or Killone (with a bawn). Inch /,

Islandmayrath, Tirmaclane. (9.)

BuNEATTT TJppEE.

—

BollyaUa, Ballycarroll, Ballymarkahan, Castle-

town, Castletown p (near Spancel Hill), Clooney p^ Cloonmore, Cor-

^ Named by Bruodin in " Propugnaculum Catholicse reritatis."

^ Has got the date, 1627, on part of a fireplace.

^ Found and excavated by Dr. G. U. Macnamara.
* About eip;lity yards S. V. from the cliurcli, used with the stump of a round

tower to build the grave-yard waU.
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hally, Cregganeowen p, Danganbrack [), Dangan Iviggin (with court),

Deerpark, Doonmidvihil, Inchicronan, Inchicronan " Island," Knap-
pogue p, Knockanoura (early site), O'Brien's Castle, Quin (i^orman

fortress), Quin, 1584,^ Toonagh. (20.)

Bttkratty Lowee.—Ballinndogh, or Sto7iehall, Ballingown or

Smithstown, Ballintlea, Ballyareela or Mount levers, Ballycarr,

Ballyconneely, Ballyhennan or Castlefergus p, Ballynmleasliel or

ilountcashel p, Ballynecrayga, Bunratty p, Cappa, Castledermot (on

an islet in a lake), Castledonnell, Cleenagh p, Clonhghan, 1584,

CUnmoney , 1584, Cratloemoylej!;, Cratloekeel, Dromline^, Dromoland,

Dromullan, Drnmmin, Feenish, Granahan, Kilkishen^, Moghane^,
Ralahine^, Rossmanagher ^, Rossroe^, Urlan, Urlanbeg. (31.)

TiJLLA. Upper.—Ballinahincli, Bunnavoree, Caherhurley /, Cool-

reagh. /, Fomerla, Fortanmore or Rosslara, Garruragh p, Lecarrow,

Lismelian or Ilaryfurt, Lissoffin, IMiltown or Ballymullenj!?, Moynoe /,

Scariff, 1584, Tomgrauey ^.?, T'w/Zff,^ Tyredagh. (16.)

TuLLA Lower.—Aharinagh. /, Ballykelly, Boruma, 1207, Caher,

Castlebawn (on an islet in L. Derg) Coolistiegue p, Drimnieen,

Elmhill (or Doonass, or Binroe or St. John's), Enagh or Stackpoole's

Court, Glenomra, Killaloe,^ Monogeanagh, MountaUon^ Newtovrn or

Neadanura, 0^ Brieti's Bridge, Teerovaunan ^, Trough. (17.)

In all 195 ruins and known sites.*

' Possibly the friary "wliich was held by a garrison about that date.

2 A portion stood in human memory in the market-place, toucliing the N. W.
angle of the graveyard ; the door faced the east.

^ Its foundations were removed from near the Clare end of the great weir.

* The following unidentified names appear in the " Castle list," 1584 (JTSS.,

T. C. D.), Scartcashel, Castlecattagh, Sewarro, Eodevoher in Tulla ; Ballyeasheen

in Bunratty; Balhanire (FBaUyganner), TuHowmore (not Tullaghl, BeaneoiToe,

BeaUagh and Kylemna in Corcomroe ; Cahirnally, Ballymonoghan, Nacknasse,

Keassalee and Ptughaine (not Roughan) in Burren ; CaiTOwduff, in Inchiquin ;

Enerishy, Inishnawar and Maghowny (not Magowna) in Islands.

Monykippaun, TuUa, Tp-edagh, Formerla and Moymore were in ruins in

1613. Patent Polls, 11 James I.

Button stales, that out of 118 castles, the following were inhabited m 1S08 :

—

Castletown in Burren, Smithstown, Dunmore, Ballypoitry, Dysert, Bunratty,

Castle Fergus.— (Statistical Smwey of Co. Clare).

[appendix.
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APPENDIX.

Macnamaea's Kental in Vol. XY., Trans. Pt.I.A., p. 45 (Antiqui-

ties). 1390.

"This is tlie sum of the Lordship of Macnamara

—

i.e. Maccon

{circa 1390), mac Conuiheadha mac Maccon (living 1333), mac Loghlan

(executed 1313), mac Conmheadha more (died 1306); according to

the testimony of the stewards of the Rodan family, and of the mar-

shal of the country, and to the will of their father and grandfather

out of Tuathmore ; and the said stewards are Philip O'Rodan and

Conor 0'E.odan, descendants of the red steward." In the abstract we
may state that the Tuathmore (most of the baronies of Bunratty)

rents are 168 ounces,^ and food to Macnamara, and 31J ounces to his

Avife ("Lady's rent"). In Tuathnahavon (district near Sixmilebi'idge)

56 ounces (the stewards being the posterity of Mahon Finn O'Rodan).

In O'Flinn (district near Kilkishen) 105 ounces and 1 groat to Mac-

namara, 1 ounce to his wife (stewards, the Lavelle family). In Glen

(Glenomra) 126 ounces and food on the free land once a year. In

Congalach (Ogonnelloe) 112 ounces; food between Christmas and

Shrove on 5 townlands, and once a year on the free lands (stewards,

the O'Rodans). O'Rongaile (Kilnoe and Killuran) 112 ounces; food

between Christmas and Shrove on 7 townlands, and food once a year

on the free lands. In Eactaoi (Feakle district) 140 ounces to Mac-

namara, 1 ounce to his wife, and food from Shrove to Easter. Total,

Macnamara's rent, 819 ounces 1 groat, and food rights as above;

"Lady's rent," 33J ounces.

iNauisiTioN taken at Galway, 27th January, 1585, before Sir

Richard Bingham, Knight, Chief Commissioner of Connaught (Chief

Remembrancer's Rolls), on the death of John MacNamara Fynn.

Macnamara and his ancestors received yearly rents on specified

lands in Clare and on Moyluin Island, " near Limerick, the freeholder

whereof was always to maintain and keep a cot or boat upon his own
proper cost, and charges to serve the same Macnamara up and down
the river Shannon"; or failing this, 12 shillings per annum. The
Inquisition then gives a long list of lands on which the Chief's rent

was chargeable. Macnamara's ancestors always took, from certain

* Silver, probably paid in cattle.
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villages, 20 cows (or 30 pence sterling in lieu of each cow), when

their eldest sons were married. They also took food for horses and

boys from other villages when they kept Christmas or Easter in their

house of Dangan, " and not else." Twenty-seven townlands paid

certain quantities of oats in lieu of "horse and boy's meat." Mac-

namara and his "kearntyes and huntsmen had duties off other specified

lands." Macnamara himself had all felon's goods, and kept courts

baron, he held as his own inheritance, "in the town of Quin, 20 tene-

ments and gardens, many now fallen to ruin and decay." The Earl

of Thoraond and his ancestors had certain charges on specified town-

lands in the Barony of Dangenyviggen ; also, a compulsory rent

called a " borome " ^ of certain cows (or 30 pence for each cow) on the

death of each Macnamara. The said Earl, "what tyme he wolde go

of a forrey," could claim a footman for each quarter of the said Barony,

with food for two days, after which the Earl had to support them.

Macnamara could claim one-third of all booties. Other lands are now
acquitted of all rent, and the headship and land are now held by

English tenure, and not by Irish custom.

COEEECTION".

The lower part of Shallee Castle was blocked up by a haycock and

thatched shed in 1894, when I made the sketch section given on

p. 353, supra.

Since this was engraved I find that the obstacles have been

removed, and that the lower story is vaulted (as in the other diagrams

on same page).

The wicker marks on the vaults made a pleasing fishbone pattern,

which is not common in these structures.

Explanation- of Figures (p. 358).

1, 2. Window ; Newtown, Clonlara.

3. Typical Upper Window.
4. Finial of a Gable ; Cleenagh.

5. Window modified by a "shot hole";

Coolistiegue.

6. Late "shot hole"; Ballyportry.

7. Corbel; Lemeneagh.

8, 9, 10, 12, 13. Fireplaces ; Ballina-

lacken, Moyree, Lemeneagh,

Teerovannan, and Ballyportry.

11. Typical Door ; Moghane, &c.

' When the Macnamaras (following the example of O'Brien) made term? with

the English Government in February, 1542, they were granted back their lands,

exempt from all "boroughs" hitherto paid to the king. Probably, as Dr. G.

Macnamara suggests, their relations with the O'Briens were left unaltered.
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XX.

ASTATICS AND QUATERIS'ION FUNCTIONS. By CHARLES
JASPEE JOLY, M. A., F. T. C. D. ; Andrews Professor of

Astronomy in the University of Dublin, and Royal Astronomer

of Ireland.

[Eead May 8, 1899.]

[Absxeact.]

In his applications of quaternions to the statics of a rigid system,

Hamilton has used the quaternion equations

^a/3 = {c + y)'$/3 = C + fx.

In these, a is the vector from an arbitrary origin to the point of

application of the corresponding force /3 ; c is the pitch of the resultant

wrench, and y is the vector to a definite point on its axis which

Hamilton called the Getteral Centre ;
- C is the virial, and /u. is

the resultant couple for the arbitrary origin as base-point.

If we take the first of these equations and suppose the forces

rotated as a rigid system round their points of application, each vector

)8 may be replaced by q(^q'\ and the equation becomes

^aq(3q-' = {c ^ y) q%Pq-\

c and y now referring to the rotated system.

If the linear function %aq(B (5/3)"- is briefly denoted by fq, the

equation becomes, when multiplied into q (2/3)"',

fq = {c + y) q. (A)

This contains in a very simple manner the essentials of the various

systems of forces when the body is fixed while the forces move.

If the body is rotated while the forces are fixed in magnitude and

direction, and if the rotation is specified by q~^
( ) q, we find, when

each vector a is replaced by q~^ aq, the equally simple equation,

f9 = 9{c + y), (B)

applicable to the discussion of the force systems when the directions

of the forces are fixed in space.
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In order to illustrate the use of these equations, we find from (A),

c = Sfqq-\ and y = Vf(iq-\

which give without ambiguity the pitch and the centre when the

lotation is assigned, and hence the wrench is completely determined,

and the equation of its axis is

p = y + tq^PfK

Or again, we may regard c and q as unknown ; and on solution

of (A) we find four values of q determining four rotations which place

the forces so that their centre is at the extremity of the given vector y.

Or we may seek the rotations which produce wrenches of given pitch,

and we see that if

Vq „_
K = —- = tan £ y . UVq,

K must terminate on the quadric

^ ^ ^
/(I + 4

, or c(l -K^) = >Sf(l -k)/(1 + /<);
1 + K

and from this it appears that if we rotate the forces round a direction

parallel to a radius vector of this quadric, and through double the angle

Avhose tangent is equal to the length of that radius, the pitch of the

resultant wrench will be equal to c.

Or we may seek the locus of centres of wrenches of a given pitch c.

This is determined by the equation of the latent quartic of fq - yq,

when the given value of c is substituted therein. The locus is a

cyclide. Or, if we turn to the equation

y = W<ir\

it is seen without trouble that the locus of y is a region circumscribed

by the cyclide corresponding to the wrenches of zero pitch, and by a

cylinder of the second order. This cylinder touches where it meets

all the cyclides.

Or again, if q is of the form qi + tq^, where q^ and qz are given

quaternions and t a variable scalar, we find, as t varies, that tbe

rotation takes place round a definite direction but through a varying

angle, and that

y = ^(^1 + k^) (?i + k^y

describes an ellipse, while the corresponding axes of the resultant
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Trrenches describe surfaces which are in general of the fourth degree.

These surfaces may be obtained from right hyperboloids by projecting

a circular section into an ellipse, and by transporting the generators

of one system parallel to themselves so as to pass through correspond-

ing points on the ellipse. They become right circular cylinders when
the axes are parallel, and hyperboloids of revolution when the axes

are of equal pitch—a possible case.

Again, we may write the equation of an axis of a wrench in the

form

p = y + Ct, where t = 5- (2/3)"^ g~'^ = qroq'^

is the reciprocal of the vector representing the resultant force, and

where - C is the virial of the system at the extremity of the vector p.

If we replace y in (A) by p - Ct, or rather by p - C^r^q''^, we have

fq- pq+ Cqrt, = cq. (C)

This equation connects the quaternion q specifying the rotation,

the vector p to an arbitrary point, the virial at that point, - C, and

the pitch, c, of the resultant wrenches whose axes pass through the

point.

If, for a given value of p, we form the latent quartic, we have the

relation between pitch and virial of each of the force systems whose

axes pass through the point. If we regard q and C as unknown, we
can, from the latent quartic, determine four values of C, and corre-

sponding to these four different rotations, so that the resultants of the

four corresponding force systems are wrenches of given pitch whose

axes pass through the given point.

For proper choice of origin, and proper choice of the initial position

of the force system, the function / becomes greatly simplified. In its

simplest form,

fq = eSq + 4i Vq,

where the function is self- conjugate, and one of its latent roots is

- e, and the others are equal and opposite—say ± e'. In this case,

(0 + ^)2/3 = 0.

"WTien this simplification is introduced, it is apparent that the latent

quartics are peculiarly simple, being in fact quadratics in c*. Indeed,

the latent quartic of (A) and of (B) is

{T'y + c'- e") {T'y + c^ - e'^) + T'{cj, + e)y = 0.

The quadrics used in determining the rotations which produce
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wrenches of given pitch are in this canonical form concentric, and

their equations are

SK{(f> - c) K = e - c.

Some account is also given of the conditions that a body having

various degrees of freedom may be in equilibrium under the action of

the forces, and of the manner in which the forces may be turned

without disturbing the equilibrium of the body.

When dealing with the effect of the force systems when a point of

the body is fixed, it may be more convenient to use Hamilton's second

equation

2a/? = C+ IX.

This, when the forces are turned, furnishes the relation

Fi={C+,.)S. (D)

And, when the body is turned,

Fq = q{C+f.). (E)

In these, Fq = 2a§'/5, and /jl is the couple, and - C the virial of

the rotated force system for the fixed point as base-point.

Comparing these with (A) and (B), we see that /jl and C are related

to i^in precisely the same manner as y and c are related to/.

For example, from (D),

fM = VFqq-\

so if lines are drawn through the origin to represent the resultant

couples, their extremities fill a certain region ; the points corresponding

to a given direction about which the rotation is performed lie on an

ellipse. Also, the points corresponding to a given value of the virial

lie on a cyclide ; and, with new interpretations, many of the results

stated concerning the former equations (A) and (B) apply equally to

these new equations (D) and (E).
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A Is^OTE OIT CEETAm CURVES CO^^^^ECTED WITH THE
DOUBLE ITOEMALS OF PLA2s"E BICIRCULAR QUARTICS
AND CYCLIDES. By J. GILBAET SMYLY, M.A., EeUow
of Trinity College, Dublin.

[Eead May 8, 1899.]

CoifSIDE R a circle S, and a conic F; the bicircular quartic generated

from these has four centres of inversion, namely, the centre of S, and

the vertices of the common self-conjugate triangle of S and F.

Let S = X- + f + 2fx + Igy + c = 0,

a

The polar planes of a point x'y' with regard to S and F are

x{x' +f) + y {y' +ff)+ fx' + gy' + = 0,

xx' yy'

a

if these planes coincide,

aix'+f) h{y' + g) = - (A' + ff}/'+c) = - X.
X y

Hence the coordinates of the vertices of the common self-conjugate

triangle are

a +X' b +X'

X being given by the equation

ap bg-
X-C + -^ + ^^ = 0. (i.

a + X h + X

The equation of the quartic is

{^' + y'-cy = 4 [a {x +fy+b{y + yfl
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i + A,

This equation remains unchanged if we substitute c - 2X, a + \

af
for c, a, b, f, g, respectively ; hence the bicircular

« + A' b + \

quartic may be generated in four ways as the envelope of a circle,

whose centre moves on the quadric

a + X

and which cuts the circle

b+k
-1=0,

X' + i/'^ + 2 + 2
iff

a + X ' b + X

orthogonally ; A being zero on a root of (i.).

The curve

^ dS

dx

+ c - 2A = 0,

dy

dF dF
dx dy

0, or

« + ^ y +f
= (ii.)

is a rectangular hyperbola, and passes through the centres of the circle

and conic, and also through the vertices of their common self-conjugate

triangle ; it also passes through 16 other points closely connected with

the quartic :
—

At any point 1' of i^draw the tangent TP; from C, the centre of S,

let fall the perpendicular CP on TP; on this line take the limiting

points t, t' ; then t, t' are points on the quartic, and tT, t'T are normals

to the quartic at i and f. If T and P coincide, then tf is a double

normal, and Tis its middle point; in this case, CT is normal to the

conic. Hence four double normals can be di-awn through each centre

of inversion.

The coordinates of any centre of inversion are

a+ X' b + X'

and the equation of the corresponding focal conic is

x^ y^
+

a + X '

b + X

The equation of the normal to this conic at x'y' is

^-^'
^ y-y'

^ Q.
x' y'

a + X J + A

1. [A = 0, or a root of (i.)J
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if this pass through the centre of inversion,

y

These values satisfy equation (ii.).

Therefore, the middle points of the 16 double normals of a bicircular

quartic lie on the rectangular hyperbola which passes through the four

centres of inversion and the centre of the focal conies.

This curve remains the same if we suppose the radius of the circle

to vary : we thus obtain a system of bicircular quartics, having four

common concurrent double normals which have the same points of

bisection; the locus of the middle points of the 12 other double

normals is the rectangular hyperbola under consideration. This curve

may also be regarded as the locus of the vertices of the common self-

conjugate triangles of a fixed conic and a system of concentric circles.

The 12 double normals of a circular cubic have exactly similar

properties.

CrCLIDES.

Let /S = a;^ + y2 + z^ + 2> + 2gy + 2h% + (Z = 0,

i^=— + ^+--1 = 0.
a c

The coordinates of the centres of inversion are

, , af ig ch

•^ ^ « + A' 5 + A' c + A'

where A is given by the equation

«+A 6+A c+A
The equation of the cyclide is

[a;^ + y-' + z''-dJ = A \_a {x + ff + h (w + yf + c {z + A)*].

Then, by reasoning exactly similar to that employed for plane bicircular

quartics, we obtain the following theorems :

—

A. quartic cyclide has thirty double normals passing by sixes through

the five centres of inversion.

The middle points of these thirty double normals lie on a twisted

cubic, the intersection of three rectangular hyperbolic cylinders, which

passes also through the five centres of inversion and the centre of the

focal quadrics.
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In a system of quartic cyclides wMch. have six common concurrent

double normals with the same points of bisection, the locus of the

middle points of the twenty-four other double normals is a twisted

cubic, which may also be regarded as the locus of the vertices of the

common self-conjugate tetrahedra of a fixed quadric and a system of

concentric spheres.

The coordinates of any point on the twisted cubic may be written

in the form

of hg ch
~
a + A' ~ 2i"TX' ~ c + A '

to this point corresponds the focal quadric

o;^ y^ z^
+ +

a + k b + X c + \
1 = 0:

from the point and quadric an infinite system of cyclides connected

with a twisted cubic is derived; the equations of this curve are

given by
af hg

X +
ch

a + X b +\ c + \

a + \ b + X c + X

which immediately reduces to

^+f y + 9 2 + ^

- 0,

=

hence, there is a doubly infinite system of cyclides connected with the

same twisted cubic.

If P and Q be any two points on the cubic, the polar plane of P
with regard to the quadric corresponding to Q is identical with the

polar plane of Q with regard to the quadric corresponding to P

;

hence, given any point P and a quadric P, the quadric corresponding

to any point on the cubic obtained from them can be constructed

geometrically.

Also, if any point be taken on the cubic, a quadric can be deter-

mined such that the locus of the vertices of the common self-conjugate

tetrahedra of the quadric and a system of spheres having the point as

centre, is the cubic ; the system of quadrics so obtained is confocal.
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XXII.

NOTES ON THE TINNECARRA CROMLECH NEAR BOYLE.
Br THE REV. FRANCIS E. CLARKE, M.D., LL.D.

(Plate XYII.)

[Read June 26, 1899.]

TuE interesting relic to which these brief notes refer is situated in

the townland of Drimminone, and barony of Boyle, in the county of

Roscommon, and about two miles from the town of Boyle. It lies

25 yards to the north of the Midland Great "Western Railway,

close to the crossing, immediately opposite the entrance-gate of

Tinnecarra House, the residence of John Powell, Esq., j.p. It is also

situated about 200 yards to the north of the river Boyle, where it

flows from Lough Gara. The field in which the cromlech stands is

in grass, and presents all the marks of attention and cultivation,

though for many years it has not been tilled. It belongs to a small

farm on the King-Harman estate.

The cromlech stands out by itself a promineut object, when once

we pass the high hedge which shuts it out from view of the railway-

track. The spectator looks in vain for any large stones, besides those

of which it is composed, which are generally supposed to have been

brought from the Curlew Hills, about two miles distant to the north-

ward. There are six stones in all, viz. four upright, one that has

fallen from its original position, and the large upper covering-stone.

The long axis of the cavity faces nearly east and west, orientation

deviating less than a point towards the north. The upper stone is

silicious sandstone, showing many distinct layers of successive deposits,

and is extensively perforated and worn by the corroding influences of

exposure. Its greatest length is 13|- feet, and 11 feet in width, with

an average thickness of about 20 inches, and has been estimated as

being about 17 tons in weight. The ground upon which the struc-

ture is reared slopes downwards towards the north. A small mound
of earth, evidently for the purpose of securing a level foundation, was.

piled on the east and north, averaging about 1 ^ feet from the surface

of the surrounding field.

It is evident that there were originally six upright stones support-

ing the immense horizontal slab above, viz. one at the east and west
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respectively, and t"Svo at each side. Of these, the two on the northern

side remain, the one nest the east 7^ feet wide, being apparently

in situ, while its western neighbour, much the smaller of the two,

has been violently deflected downwards and inwards. The stone at

the eastern end is in its place, and so is the adjacent one on the

southern side. This latter stone is 5\ feet wide, and very much split

and damaged by weather. jS'either the second stone on the southern

side, nor the western transverse stone, are erect, but there is a large

stone (evidently one of the set), and most probably that belonging to

the west extremity, lying partly covered with grass and debris, a little

distance from the floor of the cavity. The latter is covered over with

pieces of broken stone, many of which are quite smooth, and have

lost, to a large extent, the evidences of fracture, owing to long

exposure to rain and frost. One of the uprights is, therefore, absent

altogether, and if the theory be correct that the fallen one was
originally the transverse western stone, it follows that the missing

support was the second stone on the south at its "western end.

Weld, in his " Survey of Roscommon," written in 1832, accounts

for the loss of this stone :—" At a short distance to the north of the

small mill," he writes, " at the issue of the river from Lough Gara, on

the right-hand side of the road going towards the lake, and not far

fi'om it, stands one of the largest cromlechs I have seen in Ireland.

The sloping upper stone is 15 feet long by 11 feet broad ; its greatest

thickness 2 feet 6 inches, and its average thickness might, perhaps,

be safely set down at 18 inches. It is now supported by four

upright stones, but once had a flfth. To this the neighbouring miller,

in an evil hour, took a fancy, judging it would make an admirable

stone for his mill, and, with much diflB.culty and laboiir, he removed

it from its place ; but just as the operation was on the point of being

completed, the stone, to the amazement and terror of the bystanders,

flew into a thousand pieces, an occurrence which was interpreted as a

judgment upon the miller for his audacious violation of this sacred

work of antiquity." "I presume," Mr. Weld continues further on,

" that the fracture and disruption of the supporter in this instance

might have been attributable to the weight of the upper stone shift-

ing, and coming suddenly upon the upright pillar, beyond what is was
able to bear." " The pillars are silicious conglomerate, in a sandstone

matrix, such as would have well suited the purposes of the miller."

1^0w if this be accepted as veracious, it accounts not alone for the

disappearance of one of the supports, but also for the presence of the

large quantity of loose stones lying on the floor of the chamber, for
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the hurling of the western transverse stone from its position, for the

deflection inwards of one of the two northern stones, and also for the

present remarkable obliquity of tbe enormous superincumbent stone.

Mr. "Weld evidently did not observe, or, if he did, failed to take into

bis consideration the large prostrate stone partly buried, and which I

believe to have constituted the western wall of the chamber. At

present the upper stone only rests on three supports, as it does not

touch the eastern transverse stone at all. It is kept from sliding off,

and its stability is maintained, by a ledge on its under surface pro-

jecting in such a manner as to act like a flange on the upper and

inner edge of the north-western longitudinal stone. The latter was

violently wrenched from its strictly vertical position, adjacent to its

neighbour on the north, which still retains, with the opposite column on

the south, and the transverse eastern stone, the original perpendicular.

The large upper stone is somewhat heart-shaped, or like an inverted

shield, and, as it now lies, is 8^ feet from the ground at its eastern

extremity, and but 2^ feet at the south-west.

The first photograph (No. 1) is by Mr. Francis Armstrong, photo-

grapher, of Boyle. It is taken from the south-west, and beautifully

shows the obliquity of the large stone, and the projecting ledge

which impinges upon the edge of the deflected north-western support.

The broken stones on the floor are well seen, as also a portion of the

large and partly-buried stone, which, I believe, formed the western

wall.

The other photograph (No. 2) was taken for me by Master Gr. H.

Odbert, a young amateur, who kindly accompanied me to the site of

the cromlech, and photographed it from two different aspects. It

shows the east end, the massive extremities of the northern and

southern longitudinal blocks, and the eastern transverse wall, 4|- feet

high, erected just a yard from the extremities of the sides. The dimen-

sions of this end are 7 feet 8 inches in height from the inferior surface

of the upper stone as it at present lies, and 7 feet 6 inches wide.

Internally, that is within the transverse eastern stone, the chamber

measures but 3 feet 8 inches in diameter.

In conclusion, I need only say that any antiquarian happening

to be in the neighbourhood of Boyle would be amply repaid for

his trouble by a visit to the cromlech at Tinnecarra.
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XXIII.

ON THE COI^DITIONS FOR MAXIMUM AND MINIMUM
SOLUTIONS IN THE CALCULUS OF VARIATIONS
WHEN CERTAIN FLUXIONS OF THE VARIABLES
HAYE FINITE AND ARBITRARY VARIATIONS. By

E. P. CULYERWELL, M.A., F.T.C.D.

[Eead June 12, 1899.]

Attention has been recently directed to this problem by the investiga-

tions of Weierstrass and Zermelo in Germany. The former gave the

condition for two dependent variables, yi and y^^ when they are con-

nected with the independent variable by an equation such that the

three really represent a plane curve, and when only the first differentials

appear in the function to be integrated. The latter extended the result

to the case where higher fluxions d'^yxjax"' and d''hj.,\dx'^ appeared, and

where these quantities alone might have finite variations, the same

equation of connexion holding between the variables.

The investigations were very tedious, but the result was very

simple ; and in seeking for a proof dependent more or less on geometric

ideas, I extended the result, first to one independent and any number

of dependent variables, and, by a somewhat longer process, to the case

of multiple integrals, and found that I could also give the criterion

where any number of higher fluxions were permitted to take finite

variations. As I have since seen how to prove the result for all cases

of single or multiple integrals by a single and very short method, I

am not giving to the Academy the original rather long investigation

for multiple integrals, but that for single integrals is here presented.

Since the variations may be finite and arbitrary, they must be

capable of sudden changes from one finite value to another, and the

very conception of such discontinuity involves the condition that the

integral taken along the discontinuous variation must be equal to the

sum of the integrals taken from one point of discontinuity to the next.

For if it were necessary to treat a sudden change of direction, for

instance, as a limiting case of a line changing its direction by turning

round a point, so that the angular point of discontinuity was regarded

as an indefinitely small circle, and as such might give rise to a finite

element in the integration, that would be to treat the variation as

continuous, though finite, and not as arbitrary and finite,

B.I.A. PEOC, SEE, III., VOL. V. 2 E
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For instance, in the case of a plane curve, if OP be the stationary

curve, and Oabc . . . P the varied one,

the condition is that the integral treated

as taken along Oabc . . . P shall be treated

as the sum of the integrals taken along Ar

Oa^ ab, be, &c. ; or, as we may write

it—

I{Oabc . . . P) = I{Oa) + I{ab)-v&c} (1)

It willalso be supposed that the limiting ysluQ^ of all those quantities

which are only permitted to have small variations are given ; that

the increment of the independent variable is always positive, except

where specially stated to be capable of either sign ; and that all the

quantities involved in the determination of the stationary value are

continuous.

§ 1. The resulting criteria maybe stated in general terms thus:

—

Let the integral in question be written as

/=
I

...i^{^i,a?2,.--yi, y3.-.yi(''' "'•••', &c., yi(».^---), &c.} dx^dx^ . .

.

where Xi, x^, «S;c., represent the independent variables
; yi, y^, &c., the

dependent variables; and where y^i''^^'---), &c., is meant to include all

fluxions such as

(a/X \ CtOC 2 • • •

which are permitted to take small variations only, while ?/i("' ^' • • •), &c.,

includes all those functions which are permitted to take variations of

any finite magnitude.

Let also y'^'^' ^' • • •) typify the lowest of the (a, j3, . . .) fluxion, -i.e., let

it typify those fluxions which, though they are themselves permitted

to have arbitrary and finite variations, do not arise from the differen-

tiation of similar fluxions, but from the difl'erentiation of the y'"" • "^

fluxions.

Let also F<jj . . . and Ya^ . . . typify the functions

dF
^

dF
and

dy(a,b,...? dy(a.,fi

respectively.

^ The cases iu which this equation is not admissible are evidently those in which

we have to take account of the value of the integral at the point of discontinuity

—

in other words, where we have to regard the discontinuous variation Oab ... P as a

limiting case of a continuous variation. Such cases are excluded in this Paper.
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Let also the function JE be defined as follows :

—

U^F(x„ X,..., yi, 2/2. . -yi*''^---', &c., ^i(«^---), &c.)

- F(x„ X2..., yj, 2/2, . . . tji^'-'---\ &c., y(<^P---), &c.)

-:^Y„,Qi-'^'---)-yi-'^'--^)^F-F-%, (2)

where y is the value of y corresponding to the varied curve.

§ 2. Then the necessary and sufficient conditions that the stationary

solution should be a true minimum compared with an integral obtained

from it by a permissible variation are

Ta^.,.^0{a>a, P>b,&c.), (8)

and F>0. (4)

These conditions, (3) and (4), are to hold throughout the whole

extent of the integration when yi, ya have the values derived from

the stationary solution, while the fluxions of yi, yo, &c., have any finite

arbitrary values.

§ 3. It will be supposed that the increment of every independent

variable is positive throughout the integration unless otherwise stated.

In case any independent variable should not fulfil this condition in the

solution of any problem, it will only be necessary to take a new inde-

pendent variable which does satisfy it, treating the old independent

variable as a new dependent one. Thus, if we are treating of a plane

curve where the independent variable x changes sign, either in the

original or varied curve, it is only necessary to introduce a new vari-

able s, to treat x and y as functions of s, and to apply the criteria in

the form in which they are given for three variables, instead of that

for two variables.

It may sometimes, however, be well to consider the integral in its

original form, in which dx does change sign.

§ 4. When it is said that the limiting variations are to be zero,

what is meant is^ that

gy(r, ^, . . .) = 0, r <a, s <b, &c. (5)

at every limiting point. This is a more general condition than the

ordinary one of "fixed limits," because here Sy(«.^. •••>, &c., may have
any finite values at the limits, a modification which immediately

follows from the condition that these quantities may have finite values

anywhere in the range of integration.

§ 5. Thus the conditions of a permissible variation are

—

(«) Every variation typified by Syl''. ?. • • •) must be continuous

throughout the whole extent of integration, and be zero at every

limiting point.
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(h) It must also be small in the sense that, when our only object

is to determine the sigji of an expression, a term involving it may be

neglected in comparison with a term involving only quantities of

arbitrary and finite magnitude, or that one involving only quadratic

or higher powers of the variation may be neglected in comparison

with, one involving only linear terms. "We may therefore vsrite

h/r,s,...) <]c^

where k is small.

(c) Any variation typified by Syf"- ^> • • •) may, at any point of the

integration, have any arbitrary finite value consistent ivith (i). The

necessity of imposing this restriction is evident ; for, if the fluxion

had a finite and positive value of arbitrary magnitude over a finite

range of integration with regard to dx, it is evident that

must also, at some points of the integration, have a finite value of

arbitrary magnitude, contrary to {h).

I 6. When there is but one independent variable x (the suffix being

omitted), the conditions of § 2 will be sufficiently demonstrated by

taking two dependent variables, yi and y^ ; for it will be evident, from

the method of proof, that the conditions for any number of dependent

variables can be established in a similar way.

For convenience of explanation, let the stationary values of y^ and

2/2 which correspond to the stationary

solution be represented by the ordinates

of a curve OP, and let x be the abscissa.

The curve will, of course, be in three-

dimensional space ; but it is not neces-

sary to draw the axes of reference.

Let the limiting points be 0, P.

Let . . . AB ... P be the broken solution with which we are

to compare it, AB being a continuous element^ of the curve of

length Dx. (The figure is drawn for the case where the tangent may
be discontinuous in direction.)

1 By an element is meant a quantity whose square may be neglected in comparison

with its first power. For our purpose, therefore, we mean by an element a length

Dx less than k.
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Then, according to the conditions laid down, we must have, at A
and JB,

%2('-2) < k, (ro = 0, 1, 2, . . . cr,. - 1) i

'

and the values for these fluxions are the same, whether we derive

them from the element AB, or from the contiguous elements ; and

this is to be true whether the points A and £ are or are not points

of discontinuity.

Join A and 5 to P by two curves AF and BP which at A and B,

respectively, have the same values of 8yi, 8t/2, and the (r) fluxions of

those quantities (i.e. for the functions in (6) ) as those derived from

the element AB, and which shall also, from ^ to P and B to F
inclusive, satisfy

Syi(<^i) <k{ai = ai, ai-¥ 1, . . . ?h) \

Sy2^°-2^ < ^ (02 = «2, «2 + Ij • • • %) '

as well as the further conditions

j S^.W^O, {p,^0, 1,2, ... K-1))

l\,ih) = 0, {p, = 0, 1, 2, .. .(%-!))
r> (8)

which are the ordinary conditions of "fixed limits."

It is evident that it is always possible to draw curves AF and BF
satisfying the conditions (6), (7), and (8) ; in particular, it is to be

observed that the existence of a " conjugate " point to F between A
and F, supposing the two to be joined by a stationary curve having

contact of the usual order with AF at F and A, does not affect the

possibility of the variation here supposed.

§ 7. Let us now take the value of the integral all round the

triangle FABF. Evidently,

I{ABFA) = I{AB) + I{BF)-I{AF). (9)

We suppose that AB is an element in which the higher fluxions

yW^ y(o+i)^
^(3., have variations of arbitrary magnitude,

-(a) (a) -(o + l) (0 + 1)

y -y , y -y ,
&c.,

so that we cannot expand them by Taylor's theorem. But as Fx < k,

we may write
'B _ _ lA

F{yi,y2) = j F{y„y,)Dx + {h),,
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where {h)^ is used to represent any function involving h in the second

degree at least.

Since the variations of the lower fluxions in AB are small, i.e. less

than k, we may write

j"" FQ„y.:)I)x = j'' FBx+iJc),,

where Fh what F^y-^y^) becomes, when for y'"-'^ and the Tiiylier fluxions

only we write ^^"^ and the corresponding fluxions ; in other words,

^is the i^-f unction which appears in (3).

^^'^''^
I[AB) = j^ FLx + (X-)2.

Again, if S and S' represent the small variations by which we pass

from the stationary solution toAP and BP, respectively, we may write

I{AP) = { {F+ SF) dx 4- (Jc)^, I{BP) =
[

(i^+ S'F) dx + {k),.

Hence we may wi'ite

I{ABP) - I{AP) = /^ FBx +
[

{F+ h'F) dx

-
[

{F+ 8F) dx + {Ic)o.

Ifwewi'ite 8" = S' - S, (10)

we may simplify the above expression by writing

{F + S'F) dx-[ {F+ SF) dx =
\

{I'F - IF) dx -
f

{F-^ 8F)dx
J B ^ A J B J A

rP lA
= h"F- FDx + {k),.

Writing I{ABP) - I{AP) as I(ABPA), we thus obtain

I{PABP) = 1^ {F-F)I)x+ r l"Fdx + (Z;)2.

Since the solution OP is a stationary one, the integral of h"Fdx

depends only on the limiting variations, and we get, according to the

usual theory,

I{PABP)

= j^ (F- F) Bx + /^ (i Y,,,S"y,<"i-'-^ + (, Y,„^_,, - , t^)S"y,i"r^'-> + &c.)

+ r (, F„,8'V.("^-^) + (. r,.,.,) - , r;,J s'v,(»2-=^) + &c.), (n

)
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"where the suffices 1 and 2 at the left-hand side of Y refer to the

variable with regard to which the Y functions, whose formation is

explained in § 1, are obtained.

According to the conditions (8), the terms at the P limits all

vanish.

§ 10. With regard to the terms at the £ limits, the fluxions of

8"y are not all arbitrary, because the condition that both AF and BP
are to have contact of the proper order with A£ enables us to express

some of them in terms of Px and the functions y and y.

For, if z represent any fluxion of i/i up to yi^°i~^\ inclusive, or of

2/2 U-p to y3^°2~^\ inclusive ; and if Z represent the corresponding Y
function, we have, by the conditions of contiauity in § 4, because y
and y + 8y must have contact of the proper order at A.

/ 3 = / (z + Sz), or / Sz=l (s-2), (12)

and
/B_ IB IB IB _

/ z =
l

{z + h'z), or / h'z =
l

iz-z); (13)

from which

/ Z^z = 1^ Z8z + (k), = 1^ Z{z -z) + (X-)2, (14)

and

I
ZS'z =

l
Z{z-z) + 1 iZ{l-z) + Z(z-'z)}Px + {k)o. (15)

Hence, subtracting,

rZ8"z =
I

iZ(z - s) + ^(i - *s)) Px + {Tc)^.

It is evident that if ^represent any fluxion except yr°i~-'' or ^o'-''i''^\

there is no term on the right-hand side of order higher than {Icz), but

that if z be either of these fluxions, (s - z) is of unrestricted magni-

tude, and the term involving it becomes important. Therefore, the

only important terms at the -5-limit which arise from fluxions of an

order lower than S'^/^i^ or 8"y2'-°2^> axe

which are now reduced to

/
(ir«^(yi(°i) - yi(«i-0 + 2F„,^(y3(°2) - y.^^z^)) Px ... (16)
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The remaining terms at the ^-limit are

/^(,F„^8'y"i-^^ + {Xn-^) - ^Yn,)^y''^-^' + &c.), (17)

where the last term implied by the &c. is

with corresponding terms for yo.

Hence the right-hand side of (11) is expressed as

/ {F-F)Dx

plus (16) plus (17) plus the terms in ^2 corresponding to (17).

But, by taking 8y = 0, i.e. by taking A on OF, and by adding to

the left hand of (11) the terms

I{OA) - I{OA),

we see at once that either side of (11) is

I{OA£F)-I{OF),

A being on OP. But, in that case, the con-

ditions of a permissible Tariation are evidently

fulfilled by OAFF, so that if the integral

along the stationary solution be a true minimum for such variations,

we must have the right-hand side of (11) always positive, whatever

be the relative magnitude of Fx, S"yi^"T^\ Sec, the arbitrary quantities

which appear in (11). JSTow the variations which appear in (17), which

has been shown to be part of right-hand side of (11), can obviously

have either sign, and therefore an expression containing them cannot

be always positive, unless the coefficients of each of these variations

vanishes; and since F is an arbitrary point, these coefficients must

vanish for every point on the curve. Hence we at once get the series

of equations

,Y„^^0, iF(„^_„-0.. ., iF(„^,i)-0,i (18)

with corresponding identities for ^2-

^ These conditions follow immediately from the fact that a variation which shall

be zero from to A, and have at A small arbitrary values of Sp''"-\ is a permissible

one. For the integral is then an integral from A to Pwith arbitrary values for the

limits of the y^'^'> fluxions at A.
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Thus, the right-hand side of (1 1) is reduced to the terms in {_F- F)
plus those in (16) ; in other words, to the function Edx of § 2. Hence

we may write

I{OABP)- 1{0P)= EBx,

showing that JEBx > is a necessary condition for a true rainimum

under the given conditions.

It follows from this expression that, unless Bx is necessarily of

determinate sign, the integral cannot have a minimum of the assigned

character.

§ 8. It has now to be shown that the condition EBx > is

mfficient. The following slight modification of the method given by

Zermelo is interesting, though somewhat longer than the general

method given in § 9.

Let OBEABCP be a variation from OP, the stationary curve, and

let the variations be all small, i.e. less than k, in the portions OB, EA,
and CP; but let the higher fluxions have large variations in BE and

A C, as pennitted by the conditions.

Join AP by any curve which shall have all its fluxions small, i.e.

less than k, and shall have contact of the proper order with EA or AB
at A, and with OP at P, so that OBEAP is an admissible variation.

Similarly, draw BP, so that ABB is part of an admissible variation.

Then it has just been shown that

li^AB) + li^BP) - I{AP) = j^EBx + (Z;)2 = j^E T x + (Jc\.

Similarly

I{BC) + 7(CP) - I{BP) =1^1 ^ + (%
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Therefore, adding,

I{ABCP) - 1{AP) =[ Edx + % {Jc),. (19)

Similarly, we may show

I{DEAF) - I{BP)
E

JEdx + 2 (Jc\. (20)

Adding (19) and (20), and cancelling I{AP) wMcli appears in

both, we get

I^ODEABCP) - I{OBP) = liPEABCP - I{BP)
E
Edx

D

C
Edx^l,(Jc\ (21)

B

where the term 2 {h)^ may become of the order (Jc), i.e. linear in h, as

is evident, because some at least of the terms in (Jc)^ arose from terms

linear in Tc being multiplied by Dx^ so that when we take their sum,

we get an integral linear in h. Hence replacing, in (21), 2 (^)2 by (^)i,

/( OBEABCP) - /( OP) = 2 [
Edx + (^)i, (22)

where I{OP) may be regarded either as the integral taken along the

stationary solution, or along ODP, as these integrals only differ one

from the other by quantities of the order (^)2.

From (21) or (22), it is evident that the condition Edx > for all

values of x in the integration, whatever the values of y^ and 1/2 is

sufficient, provided only that Z; be sufficiently small.

§ 9. The general method is as follows :

—

Let the integjal be

... Fdxidxodxz . . .

Let us write ds for dxidx^dx^,, . . . and consider first the case where

the integration with regard to ds extends over two portions, one repre-

sented by %, where aU the variations are small, and the other represented

by 0-, where some are finite, as in fig. 5. Then we may write

/=[[[... Fdx^dxodx^ . . . =
[

Fds = pi^rfS + V Fdxx.

Let rJso the general variation 8 be replaced by A + 8', where A
refers only to the variations which may be large, and S' to those which
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are only permitted to be small. Then, remembering tliat we cannot

apply Taylor's expansion to the A variations except when they are

small, the complete difference between the original and varied integral

may be written

1+6) - ^= -^(1 + 6M + i^(i,S)<?o-- Fd% \^ Fda-

= hFd% + (h) + (^(i+A) -F+ SFa^A))(l(T + {h) da-,

where {h) indicates quadratic terms.

But since the first variation must vanish always, we have

'S.+ a

SFds = 0,

{" SFd:^+ rAFd(T+
[

SFd:^ + AFda- + SFda- = 0.

Fag. 5.

Subtracting this from the expression just written,

/(iH-S) - /= ["(-^(i+A) - F- AF) da + ["(8i^(i,A^ - hF) d<T + {l)„

where (^)2 is written for small terms of the second or higher orders.

Hence

h.,-I- Edd + ^ {Jc\da\{l\ Fdcr,

neglecting small terms, because evidently the tenn Ai^ is the term

which appears in E. For, in the first place, that the solution is
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stationary for synall arbitrary and discontinuous variations of the

higher fluxions, gives us the conditions in (3) at once, as stated in

the note to eg^uation (18). Hence, in Ai^, the only terms remaining

are those corresponding to Yf^ab) ^^{ab), *-^- to Y^b {i/"^^ - 2/*^"*^).

Hence it is evident that the condition -E" > is necessary ; for <t

may be taken for any small portion of the integration.

To show that it is sufficient, it is only necessary to observe that

we may extend o- to include any large portion of, or the entire of, the

integral.

§ 10. It will be observed that when some of the variations are large,

the fact that E is always positive ensures that the integral shall be a

minimum, even though the condition relating to the " conjugate point"

in small variations be not fulfilled.

Thus an arc of a great circle on a sphere is a minimum compared

to all neighbouring lines for which the direction is, for finite lengths,

inclined Q.t finite angles to the direction of the great circle, the distance

between the two lines being always indefinitely small, and this property

evidently holds when the arc of the great circle is greater than a semi-

circle.

§ 11. It is interesting to observe that we cannot derive the condi-

tion for a maximum when the variations are small from the form

assumed by the condition -E" = when the varations are small.

§ 12. It may be well to give some examples.

1. The brachistochrone.—Here

?7 =

so that

Jl +y-
,

;=— dx.

1y

Jl + ?/"- Jl +y^

Jy Jl+/

an expression which is obviously positive, when y and y are different,

and when the square roots are taken with positive signs.

In this case, if we give a variation which makes dx negative, we

must, in order to get the time of the descent, change the sign of one

of the square roots, and we still get £dx positive.
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2. If F{y) = if -\- "^ay-i and if the points and P^ be given, then,

whether the tangents at those points be given or not, the stationary-

solution gives a minimum for small variations of y, and large ones of y.

If, however, y also may have large variations, it is evident that the

stationary solution for fixed tangents could not, in general, be a

minimum. This, of course, follows either because Y^ must be zero

everywhere, as already proved, or at once from the condition that if

the tangent can have a quite arbitrary value throughout, it can have

an arbitrary value at the limit. It is easy to see in this case that the

stationary solution, when and P alone are given, does give a true

minimum to the integral when y and y are both quite arbitrary.

3. If we apply the condition to the well-known evolute problem,

where Fiif = (1 + y'^Yly-, we find that E can change sign when y
alone can have finite variations, thus showing that, not merely is the

cycloidal solution not a minimum, when we are allowed to use a series

of cycloidal or circular curves, as was long ago pointed out, but also

that it is not a minimum, even when the tangent is not permitted to

have a finite variation.

§ 13. "When there are conditions, the criterion still holds in general

(but one must always be prei)ared for exceptional cases). Take first,

problems of relative minima. A single example will suffice to show
how the criterion is obtained for all integrals, whether single or

multiple.

Let the problem be to find the curve of given length joining

and P, and enclosing the minimum area.

Here, TI

-

yds, and the solution is got by making

f(y + Ajl +y'')dx

stationary.

There, referring to fig. 1, and following the previous method,

m^I{AB)^ I{BP)-{AP)=^^^Q -y) dx^\^\y -y)dx (23)

but since the length is to be the same in both cases,

X'^l +y'^dx+\ X-^l ^y'^dx =
\

X Jv + y""- dx + \ Xjl+fdx.
J A J B J A J B
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Whence, from (23),

= f (^(y) - F{y) dx + /^ Y, hj - r M^ydx, (24)

where now i^^ stands for (y + A Jl + ?/-), and Zi and Mare quantities

derived from i^ according to known rules. But since M= for the

stationary curve, (24) may, neglecting small quantities, be written as

[fQ) - F{y) - Y,(y - y)\Dx^ Edx.

Hence, the general rule is, that whatever be the orders of the

highest fluxions in the two integrals, the functionE is that formed in

the usual way from the function under the integral sign in Euler's

method.

§ 14. When we require to make J udx a minimum subject to an

equation of condition «; = 0, a precisely similar mode of treating the

equation shows tbat we obtain the function E by writing [xi + \v)

for F\ but in that case, of course, the highest fluxions y^"\ z'"^, &c.,

cannot be all arbitrary, because v = is to be everywhere satisfied.

But in this case it is very necessary to observe that the problem is

unmeaning, unless the conditions admit of our taking a variation.

OABP, in which, while the variations are finite in AB, they are

zero in OA, and indefinitely small in BP. If, for instance, the

problem be the old one of the shortest line in space of given curva-

ture, then if OP be the stationary solution, it will be found impossible

to take any line OABP of constant curvature, and such that while

d-yldx"- and dh/dx~ axe finite in AB, they are indefinitely small in BP,

for this would involve a discontinuity in the curvature at B.

§ 15. Weierstrass shows that, if x, y, x and y only appear in the

function F^ the independent variable being t, and if the question be

really one relating to a plane curve, there can be no maximum for

discontinuous variations such as are here dealt with. For he finds

that ^ is a quadratic function multiplied by xdt, and as x can change

sign arbitrarily, the function E can change sign. But as xdt = dx,

this only means geometrically that if dx can arbitrarily change sign,

there can be no true minimum or maximum, as is at once evident,

because, if the independent variable, which we may take as x, may
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change sign at pleasure, it is quite evident that we can never have any

maximum or minimum. For instance, take the integral

JO

which, if dx cannot change sign, except when the sign of the square

root changes, represents the length of the curve Joining to P, and

has a true minimum value corresponding to the straight line. If in

it we are at liberty to change the sign of dx arbitrarily, and without

changing the sign of the square root, then the integral has no maximum
or minimum, but is capable of passing to continually greater or smaller

values by suitable variations [i.e. by making the quantity under the

square root have a larger or smaller value for the positive or negative

values of dx, respectively) ; its value in this case is geometrically

represented by the difference of the integrals for dx positive and those

for dx negative.

The same may be easily seen from the result of this Paper. The
integral is increased or diminished in passing from OAP to OABP
(fig. 3), according as EBx is positive or negative, and therefore if Dx
can have either sign, we can always increase or diminish the integral,

whether U can or cannot change sign. Thus, an arbitrary change of

sign of the independent variable is always excluded, and if a change

of sign in the independent variable occurs in consequence of the form

of the curve, the sign of E must change with it.
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XXIY.

0^^ THE DATES OE YOLCA^'IC EEUPTIOXS AND THEIR
CONCOEDAIs^CE WITH THE SUIs"-SPOT PEEIOD. By
JOSEPH P. O'REILLY, C.E.

[Eead Apkil 24th, 1899.]

VoLCA2s^ic eruptions and the phenomena connected therewith, have at

aU times excited the interest of mankind, and have received and con-

tinue to receive, on the part of scientific observers, the very closest

attention, not only on account of the magnitude of the phenomena
involved therein and their great geological significance, but also by

reason of the destruction of life and property -with Tvhich they are

not unfrequently accompanied.

Hence in all works on geology this subject is generally very fully

treated in all its essential aspects. One particular however, the

question of their periodicity, seems either to be avoided or to be

treated as not offei-ing sufficiently precise data, to allow of its

receiving recognition, reference however being made to the authors

who have mainly occupied themselves with this particular branch

of the subject.

Reference to the question is made in " Geikie's Text-book of

Geology," 1885, p. 193, as follows :—

"Kluge has sought to trace a connexion between the years of

maximum and minimum of sun-spots, and those of greatest and

feeblest activity (of volcanoes), and has constructed lists to show that

years which have been specially characterised by terrestrial eruptions

have coincided with those marked by few sun-spots and diminished

magnetic disturbance."^

" Such a connexion cannot be regarded as having yet been satis-

factorily established. Again, the same author has called attention to

the frequency and vigour of volcanic explosions at or near the time of

the August meteoric showers. But in this case, likewise, the cited

^ " TJeber Synclironisinus and Antagonismus, 8vo., Leipzig, 1863, p. 72. A. Poey

(Compt. Eend. Ixxviii., 1874, p. 51) believes that amoug the 786 eruptions

recorded by Kluge betxreen 1749 and 1861, the maxima correspond to periods of

minima in solar spots. See, ho^^eYer, postea, pp. 250 and 259."
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examples can hardly yet be looked upon as more than coincidences.

At many Tolcanic vents the eruptive energy manifests itself with

more or less regularity."

The author then cites the cases of Stromboli, Etna, and Vesuvius:

—

"Much more striking, however, is the case of Kilauea in Hawaii,

which seems to show a regular system of grand eruptive periods.

Dana has pointed out that outbursts of lava have taken place from

that volcano at intervals of from eight to nine years, this being the

time required to fill the crater uj) to the point of outbreak, or to a

depth of 400 to 500 feet. But the great eruption of 1868 did not

occur until after an interval of eighteen years." (Dana's remarks

prove that two successive eruptions took place at sun-spot periods,

one in + 1848-6, and the other in -1867-2, the interval being 18-6

years.) "The same author suggests that the missing eruption may
have been submarine."^

As regards his references to the pp. 250 and 259 of his text-book, the

following lines bear generally on the question :
—"Many difficulties,

however, remain yet to be explained before our knowledge of volcanic

action can be regarded as more than rudimentary," p. 250.

In section ii., part 1, " Earthquakes," p. 259, he says, *'Erom

what was stated at the beginning of the present section, it is evident

that some connexion may be expected to be traceable between the

frequency of earthquakes, th^ earth's position with regard to the moon
and sun on the one hand, and changes of atmospheric conditions on

the other." He then cites the observations and conclusions of Schmidt

and Perry, and adds:—"No connexion has yet been satisfactorily

established between the occurrence of earthquakes and sun-spots."

He says, p. 248, " There is indeed strong evidence that among the

consequences arising from the secular contraction of the globe, masses

of sedimentary strata, many thousands of feet in thickness, have been

crumpled and crashed, and that the crumpling has often been accom-

panied by such an amount of heat and evolution of chemical activity

as to produce an interchange and rearrangement of the elements of

the rocks, this change sometimes advancing to the point of actual

fusion , . . Along lines of elevation the pressure is relieved and con-

sequent melting may take place. On these lines of weakness and

fracture therefore the conditions for volcanic excitement may be con-

ceived to be developed—water, able soonest to reach there, the

intensely heated materials underneath the crust may give rise to

1 " On the Periodicity of Eruptions," see Kluge, "Neues Jahrbuch," 1862,

p. 582.

E.I.A. PEOC, SEE. III., VOL. V. 2 P



•i94 Proceedings of the Royal Irish Academy.

volcanic explosions. The periodicity of eruptions may tlius depend

upon the length, of time required for the storing up of sufficient steam

and on the amount of resistance in the crust to be overcome. In some

volcanoes the intervals of activity, like those of many geysers, return

with considerable regularity. In other cases the shattering of the

crust, or the npvrelling of vast masses of lava, or the closing of sub-

terranean passages for the descending water, or other causes, may
vary the conditions so much from time to time that the eruptions

follow each other at very unequal periods and with very discrepant

energy."

If by the term " periodicity " may be understood that a definite or

determinable interval of time elapses between successive eruj)tions of

a given volcano, perhaps it would be better to limit the word to that

signification, and to use for the regular alternations in the eruption,

such as those referred to by Geikie in the cases of Stromboli, Yulcano,

(p. 198), &c.,the word "throb."

It is in the first mentioned sense that Kluge uses the word

"periodicity," and in that sense alone will it be used in the present

paper.

Geikie refers, on the note on p. 193 of his text-book, to Kluge's

article in the " Neues Jahrbuch " of 1862 "On the Periodicity of

Volcanic Eruptions." ]S"ow this article'^ has for its object to summarize

some of the conclusions arrived at by Kluge, in a much more ex-

tended work, not then published, and it tends mainly to show a

relation between the seasons of the year and the eruptions of volcanoes

situated in certain latitudes, and does not refer to the sun-spot period

at all. In this respect it may be useful to give an outline of the

article.^

He states that he has been engaged for a length of time on an

important work on the periodicity of volcanic eruptions and com-

municates some of the results. The total number of eruptions included

in his catalogue, and of which the years of occurrence, at least, are

sufficiently determined, amounts to 1297, which relates to 348 different

" localities," since the term volcano can hardly be strictly applied in

this case. " Ey far the greater number of these eruptions belong to

the eighteenth and ninteenth centuries, since up to the year 1700

I could only find 368 mentioned." He explains the difficulty of

1 "Ueber die Peiiodicitat vulkaiiischer Ausbriiche," von Herm Dr. Emil Kluge

in Chemnitz. Aus einem Brinfe an Professor Bronn.

—

Xeue& Jahrbuch, 1862,

p. 582.
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defining precisely the term '^volcanic eruption'''' " so that a basis

may be determined for future scientific investigation."

As regards the total number above-mentioned, the following were

regarded as cases of distinct and separate eruptions :

—

1. xiU normally occurring eruptions of individual volcanoes.

2. All very markedly active repetitions of these, when they present

their usual course and character, such as a renewal of lava

outflow, formation of new craters after the old ones had
become quiescent, etc.

3. All marked paroxysms of mud volcanoes.

4. All mud and water outbursts of individual volcanoes.

5. Ash-showers, more particularly from high volcanoes.

6. Sudden outbursts of smoke, with explosions, after lengthened

periods of rest, and during periods of marked earthquake

action, when the supposition is allowable, that the lava

has not reached the rim of the crater or has opened up for

itself subterranean passages.

7. Markedly strong activity in the cases of volcanoes—such as

Stromboli, Sangay, Lamangan, etc., which are usually in a

state of continual activity,

8. Sudden elevation of large land surfaces of short duration.

He then discusses the relative significance and importance of these

different classes. On p. 585 he gives two tables of the distribution of

eruptions as regards centuries of occurrence and countries. He says,

on p. 585, " One of the most striking results furnished by the

table is that showing the repetition of volcanic eruptions with

reference to seasons."

" Whilst as regards earthquakes there is generally shown a pre-

dominance of winter earthquakes, in the case of volcanic eruptions

there is shown a preponderance of these phenomena as regards the

summer months, and to such a marked degree that if the sums of the

farthest northern eruptions and farthest southern ones be taken

together, the result cannot be looked on as purely accidental."

"It is the same result at which I had arrived for the grouping

of earthquakes in general and of earthquake periods, and which seems

anew to prove that the great world-shaking earthquakes have their

origin in causes other than purely local ones limited to circumscribed

territories. 787 volcanic eruptions, for which the data are sufficiently

correct, distribute themselves as follows over the different months of

the year • the commencement of the eruption being always taken (in

2 F 2
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the cases of normal outbreaks) as the days on which the lava com-

menced to flow." (Here he gives tables showing this.)

For the northern hemisphere there thus appears for the summer
half-year, i. e. the months of March to August, 314 eruptions ; and for

the winter half-year, 267 eruptions.

For the southern hemisphere the summer half-year (September to

Fehruary), gives 129 eruptions, and the winter haK-year 77. On p. 587

:

—"Although the predominance of eruptions in the summer appears in

this way very marked, the matter presents, however, a different aspect

when the figures are distributed according to zones, and more particu-

larly when the extreme volcanic districts, such as Iceland, Kamts-

chatka, and the Aleutian Islands, are compared with Chili for

example. (He here gives a table showing this distribution.)

In Iceland the number of eruptions that have taken place in

summer is nearly fourfold that of the wdnter eruptions ; and leaving

out of count the twelve repetitions of the great eruption of Hekla in

the summer of 1766, as also the doubtful eruptions of the extreme

north of Norway, which to some extent alters the ratio, nevertheless

"the proportion between the two remains as 34 : 13. Still more

remarkable is the repetition of the Chilian eruptions (the greater

number of which belong to the remarkable years 1822 and 1835), the

ratio of which between summer and winter is as 28:2. A circumstance

worthy of remark is that all the land-elevations of large zones of

country (so far as known to me) in the southern hemisphere have

happened in the summer half-year:—Chili, 19th ITovember, 1822;

20th February, 1835; November 7th, 1837; and 12th February,

1839; New Zealand, 23rd January, 1855; Brimstone Island, 6th

September, 1825 ; Key and Pesang Islands in the Indian Archipelago,

26th November, 1852 ; Tonga Tabu, 24th December, 1853 ; Artutaki,

6th February, 1854.

"It seems already to result from the fact that this particular

mode of distribution of the eruptions only holds good for high

latitudes, whilst, as the equator is approached it becomes less and

less marked, that it is not a direct cosmical influence which causes it^

but that the eruptions are the direct result of the seasons of the year,

of the penetration of warm water, and thawing snow or ice-masses, or

the falling of showers of rain. That this opinion receives support

from other observations, would seem to result from the undeniable

connexion betAveen volcanic eruptions and certain conditions of

weather, which more particularly comes out in the case of mud
volcanoes, since these have their sources of activity at shallow
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depths. However, there are not many observations available in this

regard ; in any case it is important to note that the most fearful and

most frequent eruptions of Iceland nearly all happened in summers

following remarkably mild winters ; that the most violent eruptions

of the Indian Archipelago follow immediately the rainy season or

take place during it ; that permanently active volcanoes show greatly

increased activity during this period, etc. Admitting the influence on

the development of volcanic activity of the penetration of meteoric

water, whether it be in the form of tropical rainfalls, or as molten

snow and glacier masses, we must also, at least, ascribe the same

influence to sea-water.

"A wider and more important conclusion to be drawn from the

rapidity with which volcanic eruptions follow atmospheric changes, is

that the focus (" Heerd ") of volcanic activity is to be looked for at

much less depths than is usually admitted : an opinion which I

endeavour to sustain in my extended work, on numerous and various

grounds. I am led to admit that that focus is to be found for most

volcanoes at no greater depths than 30,000 to 40,000 feet under the

sea-level ; while for many it may be close under their very basis."

It is thus quite evident that Kluge's Paper of 1862 refers simply

to his conclusion, that in high latitudes the eruptions take place

mainly in the summer months. There is no reference in the Paper to

the sun-spot period in this connexion. It is otherwise as regards his

^'Treatise on Synchronism and Antagonism" referred to by Greikie

in the note on p. 72 of his text-book already refei'red to. It is in this

more extended work that he brings out the relation to be found

between volcanic eruptions find the sun-spot period ; and as, on the

one hand, it contains a great many important and valuable data with

reference to the question of vulcanism in general, and, as on the other,

that he puts his views in a very clear and precise manner, it may be

useful to give at least a summary of the more essential parts of the

work and of his conclusions.

In the preface he says it is based on his greater work : this being

a complete catalogue of volcanic eruptions, dating back from the year

B.C. 1000 to the year a.d. 1863, and embracing 1450 such events.

He requests that the conclusions at which he arrives will only

be considered as an attempt to present the complicated question of

volcanic phenomena in a simpler and clearer manner than that usually

accepted by geological science up to that time.

He commences by the remark, that precisely, as formerly, great

eignificance was attached to the synchronism or periodic alternation
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between the occurrences of earthquakes in countries widely distant

the one from the other, so has attention been directed to the simulta-

neity or alternation of volcanic eruptions, only generally so far as

conclusions might be drawn therefrom, as to the subterranean con-

nection or common focus of energy of all volcanoes.

He shows the necessity of defining what may be understood as

^^Synchronism'''' in this respect, and examines the different cases

that may be brought under this head, as also those representing
^^ A?itayonism" or alternation of action between volcanoes or volcanic

groups. Examining the different cases stated from the point of view

of their scientific interest he considers more particularly two specific

cases :

—

(a) Two or more volcanoes enter into eruption simultaneously,

and as it were at the same moment, so that it would appear as if the

outbursts were the effect of a common cause, acting, however, at

different points of the earth's surface.

(h) A volcano ceases its activity at the very moment that another

enters on a state of activity.

These he considers as typical cases, since they admit of the least

amount of illusion, or of play of accident, as to the presumed common
cause.

On page 3 he says:— " It may, furthermore, be of imjDortance to

examine whether certain spaces of time be, or be not, signalised by

numerous simultaneous eruptions, and whether these spaces of time

return after some determinate period.

"In the following pages I have sought to bring some of these

questions to a decisive answer. The material in hand is, however,

not yet sufficiently abundant to allow of more than an approximate

determination, meanwhile the results already attained maybe of some

importance, even should they have no further significance than in

proving as untenable certain received theories, or in leading the way
to further research.

"Before entering upon the investigation of distinct volcanic

countries, the following question may be at once answered. Do
certain years distinguish themselves markedly by the great number

of their eruptions ? A mere glance at the curves given herewith is

sufficient to prove that they suddenly and frequently rise, as for the

years 1793, 1822, 1835, 1843, 1852, and almost as suddenly fall."

He then enters on a detailed account of the volcanic and seismic

events of the year 1822, including some belonging to 1821, to show

their frequency and importance during the period considered.
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He cites (page 4) the extraordinary low barometer shown to have

existed over all Europe on the 25th December, 1821 [Mlin. JRIiiloso^jfi.

Journ., vol. vii., 1822, p. 155), and on page 6 he cites the eruption

of 22nd to 26th October, 1822 (= 1821-80), of Yesuvius, having given

rise to showers of ashes, the greatest known since the event of

Pompeii (a.d. 79). (It is worth noting that the interval between

this date = 1821-80 and 78-65, date of the destruction of Pompeii,

is 1742-15, which is nearly = 1742-7 = IM x 157, that is a multiple

of the sun-spot period.) He says—" "We have here to do with a mass

of volcanic phenomena, such as the history of vulcanism rarely

reproduces, and it must, therefore, be of importance to examine

whether similar eruption years repeat themselves after definite

periods, or whether similar phenomena stand in any determinate

relation with other periodic natural phenomena. A treatise by
Dr. Lament 'On the 10 year Period of the Daily Variation of the

Magnetic l^eedle and the Relation of Earth Magnetism with the

Sunspots' (Poggend. Ann. 4 Eeihe, Ed. 26, p. 607, 1862), in which

the year 1822 is taken as a minimum sun-spot year, allowed me an

opportunity of comparing the eruptions with the sun-spot periods.

At once the merest glance showed me that some of the minimum years

therein indicated, such as the years 1793, 1843, 1855, distinguish

themselves from neighbouring years by their numerous volcanic out-

bursts. Meanwhile appeared a work by Professor Rudolph Wolf of

Bern, on the same subject ('On the 11 year Period of Sunspots and

Earth Magnetic Yariations,' Poggend. Ann. Bd. 27, p. 502, 1862),

which being based on a greater amount of material, raised my opinion

on the matter to a certainty that ' years poor in sunspots, which are

also marked by a lesser vakie of magnetic variation, are eruption years,

and vice versa.'

" In order that the reader may be in a position to decide for himself

m the matter, I herewith annex the full table as Wolf has published

it in. his remarkable work, and add thereto the number of eruptions

for each year.

[Page 12.] " As to the existence of a connection between magnetic

variations, sunspots, and volcanic eruptions, the consideration of the

foregoing does not allow of a doubt." He calls attention to one point

in particular, as furnishing a support to the views he advances. It is

the periodic return of eruptions after a time interval of about one

hundred years (99 to 101), and he adds:—"The connection which

appears to exist between sunspots, magnetic variations, and volcanic

eruptions affords us, if we accept a 1 Hth years period for the first-
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mentioned, a practicable ground for the recurrence of a 100 years'

period as regards tlie last-mentioned. Prom the numerous examples

of this recurrence, which may be here stated, I may be allowed to cite

the following." Here he cites amongst other cases :

—

Etna, . . 1183, 1285, 1381, 1682, 1781, &c.

Yesuvius, . . 685, 983, 1184, 1682, 1783, 1784, 1785 ; 203,

1306, 1506, 1704, 1705, 1706, 1804, 1806
;

51, 1712, 1713, 1813
;

1660, 1760, 1860—

in all about 200 different dates arranged in groups, as in the cases

here cited.

[Page 14.] "Although chance may often TTonderfuUy intervene,

and may be often helped out by clever combinations of data, neverthe-

less it seems to me that in most of the above-mentioned cases, there

is something more than a mere casual coincidence, something, in fact,

regular in its nature since the phenomena arise so very frequently in

the case of volcanoes which do not present many cases of eruption.

It cannot almie depend on a periodic return of years 2Joor in sunspots,

since even years such as 1837, and rich in sunspots, follow one another

at intervals of many hundred years. In examining the connection

between volcanic eruptions and earthquakes I propose to revert to the

subject."

He then enters on the detailed examination of different volcanic

districts as regards the examples furnished by them of synchronisms

and antagonisms.

" As regards Italian districts, it may be generally admitted that

the activities of the two volcanoes, Yesuvius and Etna, alternate, as

already shown by Y.Hoff (' GeschichtedernaturlischenYeranderungen

der Erdoberflache,' Y. Hoff, 2 Th. p. 262). A glance at the cuiwes

shows this better than the citation of the individual outbreaks."

[Page 16.] Although the alternating activity of the two volcanoes

may be accepted as a rule, there occur, however, periods during which

both were simultaneously in activity {e.g. 1822-1643).

[Page 19.] A somewhat similar relation of alternating activity as

shown by Yesuvius and Etna manifests itself in the case of the Italian

volcanoes when compared with the Greek ones.

"Hardly in any country (with the exception of Chili more par-

ticularly) is it so convincingly demonstrated by simultaneous eruptions

of far distant volcanoes, that these eruptions have their origin in a

common source, and that the volcanoes are but openings or vents on
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long lines of fissure as in Iceland. (Follow numerous examples of

simultaneous eruptions in his paper).

[Page 22.] E-emarkable eruption of Hecla and Katla during a

period of activity of Vesuvius in the year 1766.

[Page 23.] "Is this remarkable simultaneity of Icelandic and

Italian eruptions merely a simple coincidence, or is it to be attributed

to cosmic influences acting at the same time on each volcano, or does

the cause lie in a subterranean connection of the molten mass connected

with them? It is all the more remarkable, as the year 1766 was a

turning point in the sun-spot period, a minimum year of sunspots, and

was also signalized by the occurrence of other extraordinary natural

phenomena."

[Page 24.] " In the year 1783 arose the Island iN'yoe (new Island)

near Iceland, followed on the 11th June by the celebrated outburst of

Skaptar JokuU.

[Page 26.] "Almost simultaneously with this outburst, the most

fearful hiown in the history of vulcanism, there arose one not less

terrible on the Japanese Island of Mphon" (compare as to date with

Krakatoa, 1883, and as regards the 100 years interval).

[Page 27.] "As regards these remarkable outbursts, it is to be

noted that the year 1783 was marked by extreme fewness of sunspots,

as well as by other uncommon natural phenomena."

[Page 31.] " If we compare the activity of the three Island groups,

Canaries, Azores, and Cape Yerd Islands, they will be found to present

a well marked example of antagonism."

[Page 34.] The activity of the volcanoes of Kamtschatka, the

Kuriles, and Japan, compared with that of the Aleutians, is markedly

alternate.

[Pages 35, 36.] Table demonstrating this, with the remark, "A
finer example of alternating activity of two distinct volcanic groups

cannot better be shown."

[Page 43.] " The most striking example of simultaneous eruptions

which perhaps exceeds in greatness that already mentioned in connec-

tion with the Phillipines, is that of the year 1772. In the night of

the 11th to the 12th August of this year occurred the most terrible

outburst of the Papandayang volcano which has taken place in the

Island of Java during historic times, and in consequence of which a

large part of this mountain, along with the adjacent land, sank into

the sea; the extent of land which thus disappeared was 15 English

miles long and 6 English miles broad, carrying with it 40 villages and

3000 inhabitants. Before this catastrophe, the volcano was 9000 feet
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liigli, now it only attains to 5000 feet. (Compare with Krakatoa in

1883 (1883—1772 = 111 = 100 + 11)).

[Page 46.] " Moreover, the terrible phenomena of the last third

of the year 1852 should he here detailed, since they are of so compre-

hensive and grand a nature, that if the wide extension and extraordi-

nary development in force of subterraneous disturbances he taken as a

proof of the existence of a general igneous fluidal earthcore, the phe-

nomena in question stand out in the front line amongst all the events

of this nature which have taken place up to the present."

[Page 73.] " The days near to the 13th August seem to play a

notable part in the history of vulcanism." (Cites a number of cases

in proof thereof.)

[Page 74.] " A summary of all the eruptions marked in my cata-

logue as having occurred in August gave the following result. The

total having taken place in this month was 67. Of these 11 are not

fixed as to the day of the month, 44 occurred between the 1st and 15th,

and only 12 from the 16th to the 31st. On the 8th there occurred

only 5 ; on the 10th, 3 ; on the 11th, 4 ; and on the 12th, 8 eruptions.

It is certainly of significance, that this concentrating of eruptions on

the days 8th to 12th August coincides with the Laurentius stream of

falling stars.

" The days, 8th to 13th l^ovember, about which date the November

stream of shooting stars occurs, shows also the remarkable number of

13 eruptions.

[Page 76.] "The years 1797, 1798, and 1799 are, according to

the above citeu tables, minima sun-spot years. They are marked by the

occurrence of the following notable eruptions, along with many others

of lesser importance. (Cites a number of great eruptions to the point.)

The minimum years of the next sun-spot period, the years 1809-12,

are likewise notable for a similar aggregation of volcanic phenomena in

the "Western Hemisphere. (Cites a series of eruptions corresponding

to that period.)

[Page 84.] Conclusions.

1. " Certain years distinguish themselves by a remarkable sum of

generally extensive earthquakes and volcanic outbursts,

whilst others are relatively undistinguished in that respect.

2. " These years, markedly characterised by volcanic phenomena,

return at comparatively regular intervals such that they

seem to be in connection with a mean yearly period of

111 years = 11*1 years.
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3. " This period of subterranean disturbance stands in an inverse

ratio with a period of similar length with reference to sun-

spots and terrestrial magnetic variations, so that the years

in which the sunspots are maxima, and in which the

amount of the magnetic variation is also a maximum, are

in general poor in volcanic phenomena and earthquakes, and

inversely so.

4. " Not only certain years, but also certain days of the year, seem

to be more connected with eruptions than others, and

moreover seem further to be signalized by the occurrence of

remarkable cosmical phenomena."

Here follow ten other conclusions referring to " Synchronisms and

Antagonisms," &c., covering pp. 85 to 99 of the work, into the con-

sideration of which it would be out of place here to enter.

It would seem that the complete list of eruptions spoken of by

Kluge in his two Papers was not published, and I have not been able

to find any trace of such publication subsequent to 1863.

Geikie also refers, in the note on p. 183, to the Paper by Poey

(Comptes. Eend. LXXYIII., 1874, p. 51), wherein he points out the

relation between certain of the eruptions cited by Kluge and the sun-

spot period, but so briefly that I think it desirable to point out more

in detail the essential points of Poey's paper or papers, and their bear-

ing on the question of the connection observable between volcanic

eruptions and the sun-spot period.

The first paper (as indeed tlie two others which follow) appears as

a letter to the Secretary of the Academy of Sciences, Paris :
—"On

the Relations between the Sun-spot Period and the Hurricanes of the

Antilles, of the IST. Atlantic and of the Southern Indian Oceans."^ He
utilises Meldrum's Paper which appeared on this subject in "Nature "

(9th October, 1873, p. 495), and gives a table of some extent

showing the relation between the 357 hurricanes of his catalogue and

the sun-spot periods. He remarks :

—

" It may be noted that the most of the years of maxima of hur-

ricanes fall at an interval of from six months to two years after the

years of maxima of sunspots. There may also be observed a "lag'^

as regards the period of the magnetic variation, aurorse boreales,

severe winters and other meteorological phenomena.

Poey discusses several points in connection with the table—shows

1 Compt. Eend., 1878, vol. Lsxvii., p. 1222.
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the general concordance between the years of hurricane maxima and

the sun-spot period. He points out that " the seven most severe

winters mentioned hy Mr. Eenou since 1624, all coincide with maxima
of sun-spots (1624, 1665, 1707, 1748, 1789, 1830, and 1870) with

the exception of the winter of 1665, which coincided with the mini-

mum of 1666 ; but if the winter of 1677 be considered, during which

the Seine was frozen during thirty-five days, the nearest maximum
of solar-spots is that of 1675."

A second letter appeared in the same volume of the Comptes. Eend.,

p. 1343, "On the Eelations between the Sun-spot Period, the Hurricanes

of Paris and Pecamp, Tempests, and Gales in the ISTorth Atlantic."

A third letter appears in the vol. Ixxviii. of Comptes. Pend., 1874,

p. 51, "On the Relations between Sunspots, tte Earthquakes of

the Antilles and of Mexico, and Yolcanic Eruptions of the Globe in

general." He states that taking the three Papers mentioned he has

arrived at the following conclusions :

—

1. That the phenomena of the atmosphere and of the crust of the

earth tend generally to accumulate according to decennial

periods somewhere about {autour des) the maxima and

minima of solar spots.

2. That of these phenomena, some show most energy about th.e

period of the maxima, and others about the period of the

minima.

3. That all the phenomena which, proceed directly or indirectly

from heat, approximate to the minima, and those having

their cause in cold, approximate to the maxima oiila.e, spots.

4. That this influence of the solar spots is reducible to a simple

question of temperature, whence follows {decoule) by pro-

cess of evolution and of equivalent transformation, the

whole of our terrestrial phenomena.

5. That the earthquakes occurring in the Antilles and in America

seem to be as frequent and as intense at the periods of the

maxima as at the period of the minima.

He gives a table comprehending 786 volcanic eruptions having

occurred in various quarters of the globe between 1749 and 1861.

" According to the catalogue of Mr. Kluge, it may be at once observed

that the maxima of eruptions correspond to the minima of solar spots,

and the minima to maxima of the spots."

It follows from the details hereinbefore given that Kluge's Paper

of 1862 dealt only with the relations letween eruptions and seasons of
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the i/ear, his tables as given supporting strongly his conclusion that

eruptions in high latitudes are much more frequent in summer than in

winter. His paper or essay on Synchronism and Antagonism, pub-

lished in 1863, and of which details have been hereinbefore given,

brings into connection the years of eruptions and the sim-spot period,

and in this respect is based on "Wolf's list of sun-spot maxima and

minima years (published in a complete form in 1870). The same

remark holds good as regards Poey's last paper. Wolfs list is there-

fore the important element in both cases taken in connection with their

lists of eruptions, hurricanes, and earthquakes. It is to a certain ex-

tent remarkable that this list of sun-spot periods has not, as yet,

received any recognition on the part of geologists, as if there were no

admissible connection between the phenomena taking place at the

surface of the sun and those taking place on the surface of the earth.

And yet it can be shown by hundreds of cases mentioned in Mallet's

and Perrey's lists of earthquakes that between eruptions, earthquakes,

magnetic disturbances and phenomena, and atmospheric perturbations,

a close, if not intimate, connection exists, and, consequently, if any

one of these sets of phenomena show a distinct relation with the sun-

spot period, the others should likewise do so to a greater or less ex-

tent. JlTow, the cyclones and hurricanes of the Indian Ocean, as also

the monsoons, on the regular advent and course of which the good

and bad seasons of India and South Africa depend, have been carefully

studied, and shown to have a relation with the sun-spot period. ^

W. Stanley Jevons, writing on the "Series of Decennial Crises" in

Nature, vol. xix., p. 34, says :

—

" I can entertain no doubt whatever that the principal commer-

cial crises do fall in a series having the average period of about 10-466

years, moreover, the almost perfect coincidence of this period with

Brown's estimate of the sun-spot period (10'54) is by itself strong-

conclusive evidence that the phenomena are causally concerned. The

exact nature of the connection cannot at present be established."

D. E. Hutchins, Conservator of Forests, Knysna, S. Africa, pub-

lished in 1889 a series of lectures on "Cycles of Drought and Good

Seasons in S. Africa," bringing into close relation the seasons of

that country and the sun-spot period, and considering it as funda-

mental for the sound agricultural administration of the regions re-

ferred to. At p. 109, the author gives a forecast table of the

seasons to be expected for the years from 1888 to 1920, which gives

1 See Meldi-um, Nature, 9tli Oct., 1873.
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expression to his faith in the sun-spot period influence, and which merits

attention at present (1899) in view of the disastrous droughts which
have reigned in Australia for some years, acd which are foretold in

the forecast table of this work for the years 1898-99, 1900-1-2-3

("with mitigation in 1901"). In Nature, toI. xxxvi., p. 229,

appeared an article on " The 11th year Periodical Fluctuation of the

Carnatic Eainfall," which bears to some extent on the question.

Other Papers might be cited, but enough is here given to show that

the connection has been observed and taken into consideration by more
than one or two observers. As to the relation which may exist between

volcanic eruptions and winds and seasons, I would refer in that con-

nection to my address to the Eoyal Greological Society of Ireland, read

the 16th !N^ovember, 1885,^ wherein I insisted on the importance of

the vast volumes of gases and very fine dust material projected into

the upper atmosphere by many of the active volcanoes. These gases

and dust tend, on the one hand, to modify the upper currents of the air

(and in so far to influence the winds), and on the other, to modify the

quantity of heat absorbed by the atmosphere by its greater or less

volume, and so become a factor as regards rain seasons, &c., since it

has been shown by Aitken that rain is intimately connected with the

quantity of dust present in the air. The events which accompanied

and followed the eruption of Krakatoa fully illustrated these ideas,

and on a scale of the grandest magnitude. (It is worth while men-

tioning here that the sun-spot period was maximum in 1 883*8, the date

of the eruption having been 26th, 27th August, 1883 (= 1882-63).)

Why so little attention has been given by geologists to the sun-

spot period in relation to the periodicity of phenomena occurring at

the surface of the earth, may be explained by the relatively recent

date of the publishing of "Wolf's work, and by the shortness of the time

covered by his list, which does not go farther back than 1610. There

is also the want of complete lists of eruptions, earthquakes, auroras,

&c., with wliich to institute a comparison in the different cases which

may present themselves for consideration. The tables published by

Kluge and by Poey, only give totals of hurricanes, eruptions, or

earthquakes for given sets of years, and could not therefore be

checked or controlled, except by comparison with the lists of Mallet,

and Perrey, and Palb, a work most onerous and tedious to undertake,

and to some extent insuperable in its difficulties, since these lists

should be read through as a whole, and so to some extent re-written.

1 See Scientijic Froceedings R. D. S., vol. v., pt. i., p. 17.
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Unfortunately Kluge's list of eruptions has not been published (so far

as I know), and Mallet's list is mainly concerned with earthquakes.

Had Kluge or Poey given a chronological list of the eruptions of

certain volcanoes, and allowed comparison of their dates with those

of the sun-spot period of Wolf, perhaps more attention, and certainly

more acceptance of a connection between them, would have been

insured. It is therefore from this point of view, that I propose to

present the question, and, selecting a certain number of volcanoes, to

give a list of their eruptions, and place the date of these in comparison

with the sun-spot periods as given by Wolf in his list. It will be more

convenient to give this list at once, so that it can be referred to when
necessary, marking also the intervals between the different successive

dates mentioned therein, and noting the minima by -(" minus,")

and the maxima by + (plus).

Date. Interval. Date. Ir terval. Date. Iriterval.

- 1610-8
4-7

- 1712
6-2

- 1810-5
5-6

1615-5 +
3-0

1718-2 +
5-3

1816-1 +
7-1

- 1619
7-0

- 1723-5
4-0

- 1823-2
6-3

1626 +
8-0

1727-5 +
6-5

1829-5 +
4-3

- 1634
5-5

- 1734
4-7

- 1833-8
3-4

1639-5 +
5-5

1738-7 -1-

6 3

1837-2 +
6-8

- 1645
4-0

- 1745
5-0

- 1844
4-6

1649 +
6-0

' 1750 +
5-5

1848-6 +
7-6

- 1655
5-0

- 1755-5
6-0

- 1856-2
4-0

1660 +
6-9

1761-5 +
5-0

1860-2 +
7-0

- 1666-9
8-1

- 1766-5
3-4

- 1867-2
3-5

1675 4
4-0

1769-9 +
5-9

1870-7 +
8-3

- 1679-5
5-5

- 1775-8
3-7

- 1879
4-8

1685, +
4-5

1779-5 +
5-3

1883-8 +
5-8

- 1689-5
3-5

- 1784-8
4-2

- 1889-6
5-3

1693 +
5-0

1789 +
9-5

1894-9 +

- 1698
7-5

- 1798-5
5-5

1705-5 +
6-5

1804 +
6-5
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I propose to examine the lists published of the eruptions of the

following Yolcanoes—Hecla, Katla, and TroUadyngia ; also those of

Etna and Yesuvius. The three first I take from a Paper having

appeared in the " Smithsonian. Report" of 1885 ("Washington, 1886),

under the title—" Ohservations on Yolcanic Eruptions and Earth-

quakes in Iceland within Historic Times, translated and condensed from

a History of Iceland by Thomas Thoroddsen, hy George H. Eoshmer."

One reason for selecting these Icelandic eruptions, is that the

intervals between the eruptions are generally long, and rarely re-

present a close succession of years which would favour a chance

coinLcidence between the year of occurrence of the eruption and one of

the sun-spot period years. Another reason for the selection is, that

generally the Smithsonian Papers are carefully prepared, and the

data carefully checked.

In this list, Hecla appears with 17 eruptions as follows :—

•

No. Date. Remarks.

1 1104.

2 1157.

3 1206, December 4, Lasted till follo\\'ing spring.

4 1222.

5 1294, With violent earthquakes and formation

6 1300, July 10,

of crevices.

One of the most-violent of the volcano.

7

8

1341, May 19,

1389-90,

Enormous fall of cinders accompanied by
an earthquake.

Lasted to middle of 1390.

9 1436.

10 1510, July 25.

11

12

13

1554, May (end of),

1578,

1597, Januaiy 3, lillMarcli,

Accompanied by frequent shocks of earth-

quake.

Accompanied by frequent shocks of earth-

quake.

Great projection of cinders.

U

15

1619, July (end of),

1636, May 8,

The ashes carried northward produced
intense darkness.

Lasted until following winter.

16 1693, Feby. 13, till August, Very violent.

17 1766, April 5, Lasted until autumn.
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It may be remarked at once, that the eruptions which occurred

during the summer months predominate, as indicated by Kluge.

As regards the connexion with sun-spot period years of maxima or

minima, the four last mentioned can alone be discussed, strictly

speaking, since Wolf's list only goes back to 1610-8. For these,

however, the correspondence is fairly good.

No. 14, 1619 (July, end of) = 1618-58, Wolf s list, 1619 minimum.

No. 15, 1636 (May 8th) = 1635-35,
,, 1634 minimum.

No. 16, 1693(Feb. 13th to Aug.) = 1692-12— 1692-67, Wolf's List,

1693 maximum.

No. 17, 1766 (5th April) = 1765-25, Wolfs List, 1766-5 ± 05
minimum.

As regards the dates prior to 1610, all that can be attempted is to

estimate according to the intervals occurring between them, and any

of the known years of Wolf's list, and examine how far these

intervals correspond. Taking thus the eruption of 1597, we may ask

if this year was, in all probability, a minimum or a maximum year of

the sun-spot period. Now the period being in the mean 11-11 (or ll'l

years as more usually taken), the interval between 1619 and 1597 is

just 22 years, that is, twice the period ; and it may be assumed that

the 13th eruption mentioned in the list as occurring January 3rd,

till March 1597 (= 1596-08 to 1596-25), corresponds to a minimum of

sun-spots.

The interval between the twelfth and the thirteenth eruption,

that is, between 1597 and 1578 is 19 years, which may or may not

represent a double interval between maxima or minima years — in

this case ; or may represent an interval of years between a maximum and

a minimum, or vice versa. Thus we have the interval between- 1889-6

-f 1870-7 - 18-9 years. We have also the interval between- 1619

and 1578 = 41, which compares well with the interval between

- 1889-6 and + 1848-6 = 41 years, as also the interval between
- 1645 and 1578 = 67 years, which compares fairly with the interval

- 1889-6 and - 1823-2 = 66-4 years. Lastly, I may cite the interval

-^655 and 1578 = 77 years, which is practically a multiple of the sun-

spot period, and would make this twelfth eruption correspond to a

presumed minimum year, but it may possibly have corresponded with

a maximum year.

There is a further circumstance to be noted in this respect, and

which may have some value in deciding whether this eruption

corresponded to a minimum or to a maximum ; it is the character of the

E.I.A. PEOC., SEE. III., VOL. V. 2 G
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winter corresponding to the year in question. Poey, in his Paper of

Compt. Eend., 1873 (vol. Ixsvii., p. 1222), points out a coincidence of

a series of severe winters with maxima of sun-spot periods, and if the

records of the seasons, such as they may be found in various works be

consulted, it will be found that this coincidence frequently presents

itself. Now it is mentioned in Arago's works (vol. 5, " Q5uvres

completes"), "Sur I'etat Thermometrique du Globe Terrestre," p. 418,

that the summer of the year 1578 was remarkably warm in France

and Belgium. " On ressentit en Belgique des chaleurs excessives

La secheresse dura depuis Mai jusq'en Septembre (Quetelet). On
vendangea k Dijon le 22 de ce Mois " ; and for the year 1610 (a

minimum sun-spot year), he has the record :
" L'ete fut ex-

cessivement chaud et sec, et il y eut grande abondance de vin (Short).

Ou vendangea a Dijon le 20 Septembre."

I find, however, no mention as to there having been a severe

winter this year. The presumption, therefore, so far as this character

is concerned, is that the year 1578, either was a minimum sun-spot

year, or near to it in date.

The eleventh eruption of 1554, end of May (= 1553-42) shows

an interval of 24 from that of 1578, or more correctly -24*6, that is in

excess of the normal interval, 22-2 by 2*4 years. If it be compared

with the minimum of 1610"8, the interval comes out 57"4 years,

that is in excess of the normal interval by 2*2 years. The winter

of the year 1554 is mentioned in our annals as follows:—"This

year was a very sad winter, especially from the 21st December to

the end of the following spring, either perpetual hail, rain, or

tempest."

If it be compared with the year 1597, which may be taken as a

minimum year, the interval is 42-6, showing difference from the

normal time of 1*8 year. The eruption took place, therefore, within

about two years of the sun-spot minimum, which probably fell in

1552, the winter of which 1552-3 was a memorable one in the

Dutch records for its severity. (See Arago's work cited, for that

winter.)

The tenth eruption, that of 1510, 25th July (= 1509-59), shows^n

interval from 1610-8 of 101-2 years, comparing fairly well with tne

interval between 1889-6 and 1789 = 100-6 years. Furthermore, the

interval between the 11th and 10th eruption is 1554 - 1510 = 44 years,

practically the quadruple sun-spot period (44*4). As regards the

character of the winter, the following is the passage in regard to it in

Arago's work already cited (vol. 5, p. 274) :
—" 1510-1511. Get hiver
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est cite comme rigoureux dans les receuils hollandais. En Italie le

froid fut tres intense ; la neige tomba abondamment et la gelee fut

assez forte pourqu'au siege de Mirandole les soldats du pape

Jules II. pussent traverser les fosses sur la glace (Guicbardin,

Hist, d'ltalie)."

The year 1510 may therefore be taken as a minimum year of sun-

spots, more particularly for the first-mentioned reasons.

The ninth eruption, that of 1436, shows an interval from the tenth

of 74 years, which differs from the normal interval of 77"7 years by
3-7. However, we have actually the interval of 73-5 years between

— 1889'6 and+ 1816*1, so that the year 1436 may have been a maximum
year of the sun-spot period. As regards the winter of that year, the

Annals of Ulster give the following entry for 1435 (1435-6) :—"An
unusual frost and ice occurred in this year, so that the people used to

traverse the rivers and lakes of Ireland on the solid ice."

Arago's list says, p. 270: L'hiver de cette annee (1435) fut re-

marquable par la duree and la rigueur du froid. II dura en Flandre

depuis le commencement de Decembre jusqu'au mois de mars et I'epais-

seur de la glace fut de plus d'une aune (Annales Me^ere). En AUe-

magne beaucoup de personnes moururent de froid (Chronicon Ele-

vasense).'^

It would be reasonable to presume that the year 1436 was a

sun-spot year, either of maximum or minimum, or at no great interval

from one.

Between the ninth eruption of 1436 and the eighth of 1389-90, the

interval is 46 years, which exceeds the normal interval of 44*4 by

1"6 year, a sufiiciently close approximation to allow of this year

1389-90 being considered as a minimum of sun-spots. If it be compared

with the minimum year 161 0*8 of Wolf's list, the interval comes out

221-8 years (222-221-8 = 0-2), which only differs from the normal

interval by 0-2 year. 'Eo mention occurs in Arago's work as regards

the weather of this year, nor in our annals.

Between the eighth and seventh eruptions, 1389-90 and 1341, the

interval is 49 years ; this may be interpreted as the difference between a

minimum year and a maximum. That this may be so, is proved by the

interval which occurs between - 1889-6 and + 1615-5 = 274-1, while

between -I- 1615-5 and 1340-46, the interval is 275-04. Asregardsthe

weather of this year, Arago's list mentions, under the date 1341,

p. 269 :
" Le Eroid de cet hiver fut si rude en Livonie que beaucoup

de soldats de I'armee des croises eurent le nez, les doigts ou les

membres geles."
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It may thus reasonably be assumed that 1341 was a sun-spot year

and probably a mfl!;rmMm. Between the seventh and the sixth eruptions

(1341 and 1300) the interval is 41 years. This compares well with the

known interval between - 1889'6 and + 1848-6 = 41 years; and this

coincidence points to the year having been probably a maximum sun-spot

year. As regards the weather of this year, there is no mention made

in our. annals or in Arago's work. Between the sixth and the fifth

eruptions (1300 and 1294) the interval is 6 years, that is about the

usual number of years which occur between a maximum and a minimum.

Thus taking the interval between + 1615-5 and 1294, we get 321-5

years, which agrees well with the normal interval represented by
11-1 X 29 = 321-9. It may therefore be assumed that 1294 was a

maximum sun-spot year. There is no mention in the records as to the

character of the weather of this year.

Between the fifth eruption and the fourth (1294 and 1222), the

interval is 72 years. This again would point to an interval such as

66-6 + 5-4, that is, a normal interval 66-6, and the usual period

from maximum to minimum. Thus we have the known interval -1 889-6

- (+ 1816-1) = 73-5. On the other hand, we have the interval

- 1610-8 - 1222 = 388-8, which compares well with the normal

interval, ll'l x 35 = 388-5. It would therefore be allowable to con-

sider this year as a sun-spot year either of maximum or of minimum.

Prom the fact of there being no mention in the records as to the

nature of the weather during this year, it might probably have been a

minimum year.

The interval between the fourth and the third eruption (1222-1 206)

is 16 years, which maybe interpreted as (11-1 + 4-9), that is an inter-

val from one minimum to another, plus the time to the next maximum.

Thus, if we compare this year with + 1615-5, the difference (+ 1615-5

- 1206) comes out 409-5, which compares well with the normal inter-

val IM X 37 = 410-7.

The records of the Annals of Ulster for the year 1205 are interest-

ing in this respect:—"A great frost and snow from the calends of

January to Patrickmass this year." The year 1206 may therefore be

assumed to be a sun-spot year.

The year 1157, second eruption, gives with the year 1206, third

eruption, an interval of 49 years (the same as between the seventh and

eighth eruptions). Compared with -1610-8, it gives the interval

- 1610-8 - 1157 = 453-8 years, which approximates fairly to the normal

interval ll'l x 41 = 455-1 years. The entry as regards the weather of

the year in Arago's work is as follows :
—" L'immensite de la neige et
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la violence de la gelee detruisirent une grande partie des vignes"

(Hermann) (Arago, "CEuv. comp.," yoI. 5, p. 206). The interval between

the second eruption of 1157 and the first recorded, 1104, is 53 years,

which compares well with the known interval -1889-6 and + 1837-2

= 52-4, and would point to the year in question having been a year of

maximum. Towards this interpretation would also point the interval

between + 1615-5 and 1104 = 511-5, which agrees fairly well with

the normal interval 11*1 x 46 = 510-6. There is no entry as regards

the nature of the weather of this year in the records already referred

to. The year 1104 might therefore be considered as a maximum sun-

spot year from the foregoing data.

The preceding observations in detail on the eruptions of Hecla may
be summarized as follows:—

Estimated
Erup- Date. Inter- sun-spot Differ-
tion. vals. years. ences.

1 1104 = 1104
53

-f 1104 ?? —

2 1157 = 1157 + 1157 ?P
48-93

3 1206, December 4, = 1205-93

16-07

+ 1206 ?? —
4 1222 = 1222

72

- 1222 ?? —
5 1294 ==1294

5-53
+ 1294 ?? —

6 1300, July 10, .. = 1299-53

40-95
-f 1300 ?? —

7 1341, May 19, .

.

= 1340-48
48-52

-f 1341 ?? —

8 1389-90 = 1389-90
47-

- 1389 ? —
9 1436 = 1436

73-57
-f 1436 ?? —

10 1510, July 25, .. = 1509-57
43-84

-1510 ? —

11 1554, end of May, = 1553-41
24-59

-1552 ?? —
12 1578 = 1578

18-01

- 1578 ? ? —
13 1597, Jan. 3 till March = 1596-01

22-57

- 1596, 01 ?

Wolf's List.

—
14 1619, end of July, = 1618-58

16-86

- 1619 0-58

15 1636, May 8, .

.

= 1635-44
66-68

- 1634 1-44

16 1693, February 13, = 1692-12

73-14
-f 1693 0-88

17 1766, AprU5, .. = 1765-26 - 1766, 5 1-24
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The eruptions of Katla may be summarized as follows

No. Date. Remarks.

1 894-934 approximately.

2 1245, Projection of cinders and water.

3 1262, Projection of mass of water, ice, and
stones.

4 1311, January 25, Accompanied by earthquake shocks.

5 1416, Considerable fall of ashes.

6 1580, August 11.

7 1625, September 2 to 14, .

.

The ashes carried to Bergen in Norway.

8 1660, November 3 to 12, .

.

Fishing-grounds of 38™ deep were filled

up by the eruption and formed a dry
beach.

9 1721, May 11, Great fall of ashes ; lasted during summer
and fall.

10 1755, September 10 to 16, Great projection of ashes ; lasted to

August 1756.

11 1823, June 26 to July 23, Not so violent as previous eruption.

It may be remarked that of these eleven eruptions, five come within

the period covered by "Wolf's list. Taking them therefore from 1823

backwards, we get the following Table showing the correspondence of

the dates with those of the sun-spot list :

—

Erup- Inter- Sun-spot Differ-
tions. Date. vals. dates. ences.

11 1823, June 26 to July 23, = 1822-50
67-81

- 1823-2 0-70

10 1755, September 10 to 16, = 1754-69
34-33

- 1755-5 0-31

9 1721, May 11, . = 1720-36
70-53

-H718-2 2-16

8 1660, November 3 to 12, . . = 1659-83
35-17

-1- 1660 0-17

7 1625, September 2 to 14, = 1624-66 -f 1626 1-34

It may thus at once be remarked that nearly half the recorded

eruptions of Katla having well-marked intervals of years between

them, correspond j)ractically with the sun-spot period dates of "Wolf,
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The differences between the sun-spot dates and the corre-

sponding eruption dates are small, with the exception of that for

the year 1721. The remaining eruptions may be tabulated as

follows :

—

Erup- Inter- Estimates for

tions. Date. vals. sunspot dates.

6 1580, August 11, .. .. = 1579-60
163-60

+ 1580?

5 1416, .. =1416
106-93

-1- 1416?

4 1311, January 25, .. = 1310-07
48-07

- 1310-07?

3 1262, .. =1262
17

+ 1262?

2 1245 . . = 1245 - 1245?

1 900, approximate.

As in the previous cases, estimates are also made of the relation of

these to the sun-spot period.

The interval between the seventh and the sixth eruption, 1624-66

and 1579'60, is 45-06, which approximates so closely to the normal

interval 44-4, that 1580 may be taken as a maximum year on that

account. We have, however, the interval -1889-6 and -1844 = 45*6,

which is also sufficiently close as a value. As there is no record of

the weather of the year in question, it remains doubtful under which
head to place it.

The interval between the sixth and the fifth eruption (1579-6

- 1416) is 163*6, which differs somewhat from the normal interval

166'5, but which approximates to that between -1889-6 and -i- 1727*5

= 162-1. Taking the interval between -i- 1615-5 and the year in

question (1416), we have the interval 199-5 which practically re-

presents a normal interval, 199-8 = (11-1 x 18); so that for that

reason this year may be taken as a maximum sun-spot year. There is

no record of the nature of the weather for this year in the works

already referred to.

The interval between the fifth and the fourth eruption (1416 -

1310"07) is 105-93, which is not a normal interval, but which cor-

responds fairly well with the interval between -1889-6 and -1784-8 =

104-8. Moreover the interval between - 1610-80 and 1310-07 is

300'73, which corresponds fairly well with the normal interval
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ll'l X 27 = 299-7. For these reasons the year in' question maybe
taken as a minimum sun-spot year.

The interval between the fourth and the third eruption (1310-07

and 1262) is 48-07, which exceeds the normal interval 44-4 by 3-67,

and which may, therefore, represent the interval between a minimum

and a maximum. Moreover the interval between + 1615-5 and 1262 is

353-5, which differs little from the normal interval, 355-2 (=11-1 x 32),

the difference being only 1-7. This year 1262 may, therefore, be

taken as a maximum year of sunspots. The record for the weather of

this year is thus given in the " Annals of Ulster " :
—" There was a

great drought this year, and a very hot summer." (-'Annals of

Clonmacnoise.")

The interval between the third and the second eruption is 17 years,

which is not very different from that between - 1889-6 and + 1870*7 =

18-9. That is, it may be read as the difference between a maximum and

a fuinimum year, or vice versa. Kow if the interval between the sun-

spot year, - 1610-8 and 1245, be taken, we get 365-8,which agrees

fairly well with the normal interval 366-3 (=11-1 x 33), so that this

year may be taken as a minimum sun-spot year.

The eruptions of TroUadyngia mentioned in Boehmor's Paper are

only six in number, and are as follows with the intervals and the

estimations as regards their relations with sunspot years :

—

Erup- Inter- Sunspot
tions. Date. vals. years.

1 1151

37
+ 1150?

2 1188
152

-1188?

3 1340
20

+ 1341?

4 1360
29

+ 1360?

5 1389-90

21

-1389?

6 1510 -1610?

The fifth and the sixth eruption dates have already been considered

along with the Hecla dates, and must of course be taken as being

minima sun-spot years, as in the case of Hecla.

The interval between the fifth eruption and the fourth (1389 and
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1360) is 29 wliicli is not a normal interval, but which corresponds

well with the interval between - 1889-6 and + 1860-2 = 29-4, and

which would indicate this as a maximum sun-spot year. This is

supported by the interval between + 1615-5 and 1360 = 255-5 quite as

nearly normal (11-1 x 23 = 255-3), and also corresponds with the

interval - 1889-6 - (- 1634) =255-6. There is no record of the

weather of this year in the works already referred to.

The interval between this year and the preceding is twenty years,

which differs somewhat from the normal interval 22-2.

The interval between + 1615-5 and 1340 is, however, 275-5,

which agrees fairly with the normal interval - 1889-6 - (+ 1615-5) =

274-1, and which would point to this year being taken as a maximum.

This is to a certain extent supported by the record given in Arago's

work, p. 269, for the year 1341 (probably the winter of 1340-41) :

'' Le froid de cet hiver fut si rude en Livonie que beaucoup de soldats

de I'armee des croises, eurent le nez, les doigts, ou les membres

geles."

The interval between the third and the second eruption (1340 and

1188) is 152, which differs somewhat from the normal interval 155*4.

If, however, the interval be taken between - 1610-8 and 1188, the

result is 4228, which agrees well with the normal interval 421*8

(=11-1 X 38), and which would point to the year in question being

considered as a minimum sun-spot year. There is no record of the

weather for this year in the works already referred to.

The interval between this and the previously mentioned eruption

year is thirty-seven years, which differs so from the normal interval

333, that it may be read 33-3 + 3*7, that is an interval of years

between a minimum and a maximum. This is supported by the interval

between + 1615-5 and 1151 = 464-5, which differs little from the

normal interval 466-2 = 11-1 x 42, so that, taking as a maximum sun-

spot year the date 1153, the agreement will be sufficient.

The eruptions of Vesuvius and Etna are fairly well known, and

have been given with much detail in several well-known works which

will be found mentioned under the names of these volcanoes in the

articles of the " Encyclopaedia Britannica," from which I extract the

dates only, commencing with those relative to -^tna.

[Table.
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Erup -

tions. Date.
Erup-
tions. Date.

1 7th century b.c. (probably). 38 A.D. 1669, Mar. 8* = 1668-18.

2 In the time of Pythagoras. 39 ,, 1682.

3 B.C. 477. 40 ,, 1688.

4 )> 426. 41 ,, 1693. t = 1692-04.

5 ') 396. 42 ,, 1694, March = 1693-16.

6 )» 140. 43 ,, 1702, March =1701-16.

7 )j 134. 44 „ 1723.

8
,, 126. 45 ,, 1732.

9 ,, 122. 46 ,, 1735.

10
J, 49. 47 „ 1744.

11 )5 43. 48 „ 1747.

12 ») 38. 49 ,, 1755.J = 1754-16.

13 32. 50 ,, 1758, Nov. =1757-84.

14 A.D 40. 51 ,, 1759.

15 )) 72. 52 ,, 1763.

16 253. 53 „ 1766.

17 420. 54 ,, 1780, May 18 = 1779-38.

18 »5 812. 55 „ 1781.
;

19 1169. 56 „ 1787.
I

20 1181. 57 ,, 1792.

21 ,, 1285. 58 „ 1797.

22 )J 1329, June 28. 59 „ 1798.

23 jj 1333. 60 ,, 1799.

24 jj 1371, Aug. 6 = 1370-60. 61 „ 1800. 1

25 ,, 1408, Nov. = 1407-83. 62 ,, 1802.
i

26 1444. 63 „ 1805. i

2Ca 1447. 64 ,, 1808.

27 1536, March. 65 ,, 1809, March = 1808-16.

28
j; 1537, May. 66 ,, 1811.

29
,, 1566, Noyember. 67 ,, 1819.

30 „ 1579. 68 „ 1831.

31 „ 1603. 69 ,, 1832.

32 „ 1607. 70 ,, 1838.

33 1610. 71 ,, 1842

34 1614. 73 ,, 1852, Aug 26 = 1851-65.

35 5J 1619. 74 „ 1864.

36 1633, Feb. = 1632-09. 75 ,, 1865.

37 1646. 76 „ 1879, May 24 = 1878-40.

* One of the most terrible on record. t Early in January. J Early in the year.
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Of the total number of eruptions here recorded 43°/^ come •n'ithin

the period covered by Wolf's tables of sunspot period. Taking the

dates from the more recent backwards we have the following table of

relative correspondence between the dates and the maxima and minima

of the sun-spot period. :

—

Sun-spot Sun-spot
Erup- Dates. years. Differ- Erup- Dates. years. Differ-
tions. Wolf's list. ence. tions. Wolf's list. ence.

76 1878-40 -1879 0-6 53 1766 -1766-5 0-5

75 1865 - 1867-2 2-2 52 1763 + 1761-5 1-5

74 1864 H- 1860-2 3-8 51 1759
73 1851-65 -t- 1848-6 3-05 50 1757-84

1
1754-16

j

- 1755-5 0-5
71 1842 - 1844 2 49

70 1838 -h 1837-2 0-8 48 1747
69 1832 - 1833-8 1-8 47 1744 - 1745 1

68 1831 + 1829-5 1-5 46 1735 -1734 1

67 1819 + 1816-1 2-9 45 1732
66 1811 - 1810-5 0-5 44 1723 - 1723-5 0-5

65 1808-16 1

1808 1

43 1701-16 + 1705-5 4-34

64 42 1693-16 1

1692-04)
-f 1693- 0-16

63 1805 + 1804 1 41

62 1802 40 1688 - 1689-5 1-5

61 1800 39 1082 + 1685 3

60 1799 ) 38 1668-1 - 1666-9 1-2

69 1798 -1798-5 0-5 37 1646 -1645 1

58 1797 ) 36 1632-09 -1634 1-91

57 1792 -1-1789 3 35 1619 - 1619 0-00

56 1787 -1784-8 2-2 34 1614 -)- 1615-5 1-5

55 1781 33 1610 - 1610-8 0-8

54 1779-38 -1- 1779-5 0-12

The mean difference between the dates as given, and the sun-

spot years of Wolf's list is 1'56, which under the circumstances must

be allowed to be a close correspondence, and to go far to justify the

views put forward by Kluge in this respect. It is also reasonable to

assume that for the dates prior to 1610-8, the differences between the

sun-spot years and the eruption years would have been found to

correspond equally closely, did we possess data relative to the

maxima and minima sun-spot years going back sufficiently far. It

is very interesting to note that while there are 18 minima years

indicated, there are but 13 maxima years; and it further appears,

that taking the mean of the differences between the eruption dates

and the corresponding sun-spot dates in both cases, the mean
difference in the cases of the minima years is only 1"09, while in the

case of the maxima years, it is 2-05, from which might be drawn the
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inference that the correspondence between volcanic eruptions and

minima sun-spot years, is much closer than as regards maxima sun-

spot years, and seemingly more frequent. In order to complete the

list, estimations will be given for the years mentioned in the list,

prior to 1610.

Date. Interval. Date. Interval.

1607 1565-85

4 29-52

1603
24

1536-33

1579 1535-15

13-15

1447

88-15

Allowing a usual interval between a minimum and a maximum
3 to 4 years, the year 1607 may be taken as representing

a maximum sun-spot year ; that is supported to some extent by the

record of the winter of that year, as given in Arago's work already

cited: "L'hiver de 1608, fut longtemps appele /^ grand hiver. Le

froid sevit presque sans intermittance depuis le 20 Decembre 1607,

jusqu'^ vers le milieu de Mars 1608 en France, en Angieterre, en

Hollande, en AUemagne, en Italic. Les historiens abondent en details

sur les effets de la gelee. Dans la partrie septentrionale de I'Europe,

tousles fleuves furent pris. La plupart des jeunes arbres perirent, le

froid gela une partie des vignes jusqu'4 la racine. L'Angieterre vit

presque tout son betail detruit.

" A Londres la Tamise etait gelee au point que des chariots charges

la traverserent.

" II tomba a Padoue une immense quantite de neige."

The year 1603 may have been a minimum. The weather of the

year is mentioned in Arago as follows : "Get hiver fut encore tres

rigoureux dans le midi de la Prance. Des charrettes passerent sur

le Phone congele " (Arago, op. cit).

The year 1579 makes with the year 1610-8, an interval of 31-8

years, which differs from the normal interval by 33-3-31-8 = 1-5,

an approximation sufficient to allow its being considered as a minimum
sun-spot year. There is no record of the weather for this year in the

works already cited.

The year 1565-85, shows with the year - 1610-8, an interval of

44*95 years, which compares well with the normal interval of 44-4,

and would allow of its being taken as a minimum year of sun-spots.
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The weather of 1593-5 was remarkable on account of the severity of

the winter on the Continent and in Great Britain. Arago's work

gives the following detail (pp. 275-6) :
" A Paris cethiverdura depuis

le 20 Deer. 1564, jusqu'au 24 Mars 1565. La gelee dura d Liege

du 14 Nov. 1564, a la fin d'Avril 1565. On tint boutique sur la

glace dont etait convert I'Escant. En Decembre la Tamise fut prise au

point qu'on la traversait sur la glace. En provence le Rhone fut

pris dans toute sa largeur a Aries et les oliviers perirent."

The year (1536-33) gives with the maximum year + 1615*5, an

interval of 79' 17 years, which compares well with the actual inter-

val - 1889-6, and - 1810-5 = 79-1, and even with the normal interval

77-7, the difference being only 1-47. It may therefore be taken as a

maximum sun-spot year. There is no record as to the winter of this

year in the records already referred to.

The interval between 1536-33 and 1447 is 89-33 years. This

differs from the normal interval - 88-8 by 0-53 only. On the

other hand we have the actual interval - 1889-6 -(+ 1727-5) = 162-1,

and for 1447. - 1610-8 - 1447 = 163-8, showing a difference in this

case of 1 -7. There is no record of the weather of this year in the works

already cited, and there is nothing to indicate whether the years

should be looked on as a maximum or a minimum, except the regularity

of the interval, which would point to its being taken as a maximum.

The interval between 1444 and 1447 is 3 years, that is about

the usual time from a minimum year to the next maximum. A nearly

same interval has sometimes occurred between a maximum and a

minimum + 1615-5 and (- 1619) = 3-5. This year makes with -1610*8,

an interval of 1 66-8 years, which only differs from the normal interval,

166-5, by 0-3, so that it may be taken as a minimum sun-spot year.

The weather record for the year in the Annals of Ulster, is "A wet

summer and harvest, with all corn maltish for the most part

"

(Mc.Firbis' Annals), which, so far as it goes, would point to a

minimum.

The interval between 1408 and 1444 is 36 years, which differs

from the normal interval by 2*7 years. However the interval between

1408 and 1536-33, which was taken as a maximum year, is 128-33

years, which agrees well with the actual interval - 1889-6 - (+ 1761-5)

= 128' 1, and which might be taken as pointing to the year in question

being considered a maximum. The weather record is given in Arago's

work as follows (p. 269, 270) :—" L'hiver de 1408 qui sevit sur le

ISTord de I'Europe et jusqu'aux bords du Danube fut le plus cruel qui

eut ete depuis 500 ans. II fut si long qu'il dura depuis le St. Martin
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(11 Nov.) jusqu'a la fin de Janvier, et si apre qui les racines des

vignes, et des arbres fruitiers gelerent." The year 1408 may there-

fore be taken as a maximum, for this reason at least.

The interval between 1407-83 and 1370-60 is 37-23 years, which

may be considered as a regular interval, 33-3 + 3'90, that is, an interval

between two maxima or minima and an interval from a maximum to a

minimum, or vice versa. Thus we have the interval between - 1610-8

and 1370-6 = 240-2, while we have the interval between a known
maximum and minimum- 1889-6 and + 1649 = 240-6. This would

suggest that the year in question was a minimum. There is no record

of the weather for this year in the works already referred to. As regards

the year 1333, it is interesting, in the first place, to compare it with

1444, as regards the interval, 111 years, that is 99-99 +11 years, which

occurs sufS.ciently frequently in these records to merit attention. It is

also notable that the interval between 1370-6 and 1333 = 37-6 is practi-

cally the same as that between 1408 and 1370-6 = 37-4, and should lead

to the same conclusion, that is that 1333 was aminimum sun-spot year.

This is further borne out by the interval between- 1610-8 and 1333

= 277-8, which is practically the normal interval 11-1 x 25, and occurs

between the years - 1889-6 and - 1610-8 = 278-8. The weather

record for this year helps to bear out this interpretation. The Annals

of Ulster give under this date :
—" 1333. A most seasonable summer."

(Grace's Annals.) " It happened to be so dry a summer that at the

feast of St. Peter ad Vincula (29th June) there was bread made of new
wheat."—Camden's Annals.

The interval between the year 1328-5 and the preceding is 4-50

years, which may point to this year having been a maximum. Thus

comparingit with+1615-5 the interval is + 1615-5 -1328-5 = 287 years,

which represents sulficiently closely the normal interval ll'l x 26

= 288-6, and allows of the year in question being taken as a maximum
sun-spot year. Tliere is no record in Arago's work as to the weather

of this year. The interval between the year 1285 and the preceding

is 43-5, which approximates closely to 44-4, the normal interval and

would point to the year having been a maximum also. The record of

the weather goes some way to support this reading, as, under the head

of the year 1285-6, the Annals of Ulster state :
—" There was great

snow this year, which continued from Christmas to St. Bridget's

day" (" Annals of Clonmacnoise"). The interval between the year

1181 and the preceding one is 104 years, which is not a normal

interval, but may be compared with the interval - 1889-6 and - 1784*8

= 104-8, which would allow of its being taken as a minimum year of
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sun-spots. There is no record of the weather for this year in the works

referred to.

The interral between the year 1169, 4th February, 1168-9, and

the preceding is twelve years, which is sufficiently close to the normal

interval ll'l to allow of this year being considered as a minimum.

The year was remarkable on account of the violence of the eruption.

it is cited as having been " the most tremendous eruption ofancient times.''^

It is therefore interesting to compare it, as interval, with the date of

the equally celebrated eruption of 1669, March 8th = 1668-18, the

difference is 500-09, the normal interval would be ll'l x 45 = 499-50,

so that the difference is less than a iinit, and as the nearest sun-spot

year to 1668-18 was a minimum, 1168-09 would be therefore a, minimum.

There is no reference in the works cited to the weather of that year.

The interval between the year 812 and theprecediugyearis 356-09,

which is very near to a normal interval 11-1 x 32 = 355-2, differing

only by 0-89. If we take the interval between this year and the

minimum year- 1610-8, we get 798-8 years, which again is practically

equal to the normal interval, 11-1 x 72 = 799-2, so that the year in

question may be regarded as a minimum year.

The year 420 makes with the preceding one an interval of 392,

which, not representing a complete normal interval, may be read

388-5 (= iri X 35) -1- 3-5, that is an interval between a mmm^^m and a

maximum. But it does not correspond sufficiently well with any of the

sun-spot years to allow of its being noted either as a maximum or a

minimum.

The interval between the year 253 and the preceding year is 167,

which corresponds well with the normal interval 166-5 = 11-1 x 15.

Otherwise there is no indication as to its relation with the sun-spot

period.

The interval between the year 72 and the preceding year is 181,

which does not represent a normal interval. If the interval be taken

with + 1615-5, an interval of 1543-5 is found, which differs slightly

from the normal one 11-1 x 139 = 1542-9, but is hardly sufficient of

itself to fix the character of the year.

The interval between the year 40 and the last is 32 years, which

is sufficiently close to the normal interval 33-3 to allow of its being

considered as a sun-spot period year.

The dates about this period, that is the first and second centuries

A. D., and the dates prior to these need not be further examined. A
single example, however, is worth consideration, that is b. c. 477.

If this figure be added to - 1610-8 we get 2087-8, which very closely
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corresponds with the normal interval ll'l x 188 = 2086"8. This year

may, therefore, have been a minimum sun-spot year.

The tabular record of the eruption of Etna prior to 1610 v^ould

stand as in the accompanying table, leaving out of consideration the

very early dates, as to the accuracy of which doubt may be held.

Erup-
Date.

Probable sun- Erup-
Date Probable sun-

tions. spot date. tions. spot date.

1 7tli century B.C. prob.

18 812 A.D.
Interval.

- 812 ?

2 Time of Pythagoras. 356-09

Interval. 19 116809 - 1168-09 ?

3 477 B.C. -477 B.C.?? 12-91

51 20 1181 - 1181 ??
4 426 ,, + 426-9 ?? 104

30 21 1285 -1- 1285 ?

5 396 „ 143-45

256 22 1328-45 + 1328-45 ?

6 140 ,,
4-55

6 23 1333 - 1333 ?

7 134 ,, 37-60

8 24 1370-60 - 1370-6 ?

8 126 „ 37-23

4 25 1407-83 + 1407 ? ?

9 122 „ 36-17

73 26 1444 - 1444 ?

10 49 „ 3

6 26ffl 1447 + 1447 ?

11 43 „
5 27 1535-16

1

88-16

12 38 ,, 1-18

6 28 1536-34) 4- 1536-34 ?

13 32 ,, 29-50

72 29 1565-84 - 1565-84 ?

U 40 A.D. 13-16

32 30 1579 - 1579 ? ?

15 72 „ 24

181 31 1603 - 1603 ??

16 253 ,, 4

167 32 1607 -H 1607 ?

17 420 „
392

The eruptions of Yesuvius are better known historically than those

of even Etna, and should therefore furnish the most reliable dates to

be had on a question of this nature. The number that are recorded

within the period covered by Wolf's sun-spot list is relatively great,

while the dates prior to 1610 are not so numerous as in the case of

Etna, and so far this simplifies the comparison with sun-spot years of

maxima and minima. The dates are taken from the article in the
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" Encyelopsedia Brit." on Yesuvms, and also from Phillips' monograph,

on "Vesuvius," 1869, which seems to be very complete in this regard.

It has seemed unnecessary to give the intervals between successive

years subsequently to 1694, as the succession is thenceforward nearly

continuous, and the numbers being given by "Wolf's list renders their

consideration superfluous

Estimated
No. Date. Interval. Sun-spot —

Year.

1 63 A.D.l = 63
15-65

+ 62 ?? —
2 79 ,, Aug. 24 = 78-65

124-35
- 78-65 ? —

3 203 „ . = 203
269

- 202-0 ? —
4 4722 ,, . = 472

40
+ 472? —

5 512 „ . = 512
173

- 512? —
6 685 „ . = 685

308
+ 683 ? —

7 993 ,, . = 993
43

+ 993? —
8 10363 _ . = 1036

13
+ 1035-5 ? —

9 1049 . = 1049
89-9

+ 1049 ? —
10 1138-9 .. . =1138-9

167-1
+ 1138? —

11 1306 .. . = 1306
194

+ 1305-5 ? —
12 1500 . = 1500

130-97

- 1500 ?

Wolf's List
Numbers. Difference.

13 1631 Dec. 16* . . = 1630-97

29-53

/+1626 \

(-1634 /

4-97

3-03

14 1660 July . = 1660-50
21-12

+ 1660 0-50

15 1682 Aug. 12 . . =1681-62
3-38

- 1679-5 2-12

16 1685 .. . = 1685
4

+ 1685

17 1689 .. . = 1689
4-27

-f 1689-5 0-50

18 1694 April 13 . = 1693-27 + 1693 0-27

19 1696 July . = 1695-50

^ Promontory convulsions.

2 Covered all Europe with fine ashes.

E.I.A. PUOC, SEE. m., VOL. V.,

3 First discharge of liquid lava.

1 The crater disrupted.

2 H
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No. Date. Interval.
Wolfs List
Numbers. Difference.

20 1697 Sept. 15 . . =1696-72
21 1698* .

.

. . =1698 — -1698
22 1701 July 1 .. =1700-5 — — —
23 1704 Mar. 19 . . =1703-21 — — —
24 1705 Jan. 19 . . =1704-05 — — —
25 1706 June 23 . . =1705-49 — + 1705-5 0-01

26 1707 end of July = 1706-57 — — —
27 1708 Aug. 14 . = 1707-62 — — —

•

28 1712 Feb. to Not. = 1711-08 — — —
29 1713 April 24 . = 1712-31 — -1712 0-31

30 1714 Jan.

6

. = 1713-02 — — —

.

31 1716 .. . = 1716 — — —
32 1717 Jan. 6 . = 1716-02 — — —
33 1718 Sept. 16 . =1717-71 — — —
34 1719 July 7 . = 1718-51 — + 1718-2 0-31

35 1720 May 7 . = 1719-27 — — •—
36 1723 June 26 . = 1722-48 — —

.

—
37 1724 Sept. 4 . = 1723-68 — - 1723-5 0-10

38 1725 Jan. 10 . = 1724-02 — — —
39 1726) (=1725-27 — — —

1727 t = 1727 — + 1727-5 0-50

1728) (=1727-58 — — —
40 1730 February . = 1729-08 — — —
41 1732 Nov. 29 . =1731-91 — — —
42 1733 Jan.

8

. = 1732-02 — - 1734 1-98

43 1737 May 14 . = 1736-29 — + 1738-7 2-41

44 1751 Oct. 22 . = 1750-89 — + 1750 0-89

45 1753 May & Ju ne = 1752-33 — — —
46 1754 July . =1753-50 — — —
47 1755 Jan. . =1754-01 — — 1755-5 1-49

48 1759 Nov. 24 . = 1758-90 — — —

.

49 1760 Feb. 21 . = 1759-09 — — —

.

50 1761 Jan. 8 , = 1760-02 — + 1761-5 1-48

51 1766 Mar. 28 . = 1765-22 — — —
52 1767 Mar. . = 1766-16 — - 1765-5 0-34

63 1770 Mar. 14 . = 1769-20 — + 1769-9 0-70

54 1771 May 14 . = 1770-37 — — —
55 1773 .. . = 1773 — — —
56 1776 June 3 . = 1775-42 — - 1775-8 0-38

57 1777 .. . =1777 — — —
58 1779 May . = 1778-33 — + 1779-5 1-17

59 1784 Oct. 12 . = 1783-78 — -1784-8 1-02

60 1786 Oct. 31 . = 1785-83 — —
61 1787 Julyj . = 1786-50 — — —
62 1788 July . =1787-50 — — —

.

63 1789 Sept. . = 1788-66 — + 1789 0-34

64 1793 Feb. . = 1792-08 — —
65 1794 June 12 . = 1793-46 — — —

* From wMcb year an interval of rest exceeding 10 years has rarely occurred,

t Tbe eruption commenced on April 10, 1726, and continued to end of July, 1728.
+ Also ^tna.
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No. Date. Interval.
Wolf's List
Numbers. DifiFerence.

66 1799 January . . = 1798-08 - 1798-5 0-42

67 1804 July 26 . . = 1803-57 — + 1804 0-43

68 1805 Aug. 12 . . = 1804-63 — — —
69 1806 . = 1806 — —
70 1809 Sept. 4 . . = 1808-67 — — —
71 1812) .. . (= 1812 — - 1810-5 1-50

1813} .. . = 1813 — —
1814) .. . (= 1814 — _ —

72 1816 Aug. 7 . . = 1815-60 — — .—

.

73 1817 Dec. 22 . . = 1816-90 — + 1816-1 0-80

74 1S18\ .. . / = 1818 — — —
1819/ .. . - 1819 — — —
1820 ( .. . )

= 1820 —
1821 ; .

.

.
' = 1821 — —

75 1822 Feb. 23 . . = 1821-15 — - 1823-20 2-05

76 1828^ ..

1829
. f= 1828 — — —
. = 1829 •

—

+ 1829-5 0-50

1830 ...
1831 f ..

. = 1830

. ]
= 1831

— —
—

1832
1

.. . !
= 1832 — —

1833J .. . L= 1833 — —
77 1834 Aug. . = 1833-59 — -1833-8 0-21

78 1838 Mar. 6 . . =1837-17 — + 1837-2 0.03

79 1839 Jan. . = 1838-01 — —
80 1841 . = 1841 — —
81 1845 April 22 . . = 1844-31 — - 1844 0-31

82 1847 Nov. 13 . . = 1846-87 — —
83 1848 June . = 1847-42 — —
84 1849 Dec. . = 1848-92 — + 1848-6 0-32

85 1850 Feb. 6 . . =1849-17 — —
86 1855 Jan. . = 1854-01 — —
87 1858 May 21 . . = 1857-42 — - 1856-2 1-22

88 1860 . = 1860 — — —
89 1861 Dec. 8 . . =1860-92 — + 1860-2 0-72

90 1867 Oct. . = 1866-75 — - 1867-2 0-45

91 1871-2 .. . = 1871-2 — + 1870-7 0-30

The dates in the list prior to 1631 may be treated in the same

manner as were those o£ Etna and the Iceland volcanoes, that is, an

estimation can be made as how far these dates correspond with sun-

spot years of maxima or minima.

In the present case these estimations give figures so close as to

compare favourably with those arrived at in cases of the previously

considered volcanoes.

Thus the eruption year 1500 gives with the sun-spot minimum year

-1610'8 an interval of 110-8 years, which practically agrees with the

normal interval 111 = (= ll'l x 10). Moreover the interval between

2 H 2
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1630-97 and 1500 is 130-97, wtich approaches sufficiently the normal

interval 133-3, to allow of its being taken as an usual interval, since,

as a matter of fact, we have the interval -1889-6 -(+1761-5) =128-1,

differing from the normal interval still more. The weather for this

year is thus mentioned in the " Annals of Ulster" :
'* This year (1500),

from the middle of September till the end of winter, Ireland endured

rains and many tempests." (Ware's " Annals.") " Great inclemency

this year which killed almost all the cattle of Erin, and prevented the

earth responding to the husbandman." This year may, therefore, be

taken as a minimum sun-spot year.

The interval between 1500 and 1306 is 194 years, which compares

well with the interval occurring between the known sun-spot years

-1889-6 and (+) 1693 = 196-6. Moreover, the interval between the

year + 1615-5 and 1306 = 309-5, which differs only by a unit from the

normal interval 310-8 (=11-1 x 28). The weather of this year is thus

mentioned in Arago's work already cited, p. 268 :
" La gelee fat tres

forte en France dans cet hiver " (Papon, ''Hist, du Province," t. iii.) :

" La mer fut prise sur les cotes de Flandre et de I'Hollande sur une

largeur de 3 lieues (I'Abbe Maim, "Mem. sur les Grandes Gelees,

1792").

The date 1305-5 has been estimated as the maximum sun-spot year

corresponding to this eruption.

The year 1138-9 makes with the previous one 1306, an interval

of 168 years, which differs so little from the normal interval 166-6,

that it may be accepted as normal.

Furthermore, the interval between the maximum year + 1615-5

and 1138 is 477-5, which practically agrees with the normal interval

477-3 (=11-1 X 43). There is no mention in the records of the

weather of this year, which has been taken as a maximum sun-spot

year.

Between the year 1138-9 and 1049 the interval is 89 years, which

represents closely the normal interval 88-8 (=11*1 x 8). Moreover,

the interval between the sun-spot years +1615-5 and 1049 is 566-5,

which practically agrees with the normal interval 566-1 (=11-1 x 51).

For those two reasons the year is taken as a m.aximum sun-spot year.

There is no mention of the weather of the year in the records already

referred to.

Between the years 1049 and 1036j^the interval is 13 years,

which approximates to the normal interval 1 1 • 1 , while on the other

hand the interval between the sun-spot year + 1615-5 and 1036 = 579-5,

which only differs from the normal interval 577-2 (= ITl x 52) by 2-3.



O'Reilly— On the Dates of Volcanic Eruptmis. 429

If the date 1035-5 be taken as a sun-siDot maximum year, the agreement

becomes practically sufficient.

Between 1036 and 993 the interval is 43, which is so very close to

the normal interval 44*4 as to allow of its being estimated as a sun-

spot maximum year. Moreover the interval between the maximum
year + 1615'o and 993 = 622*5, which differs only by a unit from the

normal interval, 11 "1 x 56 (= 621-6). As regards the weather of this

year there appears the following record in Arago's work already cited,

p. 263 :—
993.—"Depuis le St. Jean (24 Juin) jusqu'au 9 ISTovre. c. k d.

pendent presque tout I'ete et I'automne il fit une secheresse et une

chaleur excessives."

994.—" L'hiver fut tres rude en Allemagne et la grele dura presque

sans interruption depuis le 12 ISTov. jusqu'au milieu de Mai, le

printemps et I'ete amenerent des fleaux de toute sorte."

The interval between 993 and 685 is 308 years, which differs

from the normal interval 310-8 - (11*1 x 28) by 2*8 an approximation

practically sufficient. On the other hand, the interval between the

sun-spot maximum year + 1615*5 and 685 is 930-5, which again differs

from the normal interval, 932-4 (= iri x 84) by 1-9, so that the year

in question may be taken as that of a sun-spot maximum. The following

record of the weather for 684 occurs in the " Annals of the Four

Masters "
:
" There was great frost in this year, so that the lakes and

rivers of Ireland were frozen, and the sea between Ireland and

Scotland was frozen, so that there was a communication between

them on the ice."

The interval between 685 and 512 is 173, which compares fairly

with the interval -1889-6 and + 1718-2 =171-4, the difference being

1*6, On the other hand the interval between this year and the

minimum sun-spot year -1610-8 is 1098-8, which practically agrees with

the normal interval is 1098-9 (= ll'l x 99), so that this year may be

taken as a minimum sun-spot year, or more exactly 511, which would

give a complete concordance.

Between 512 and 472 the interval is 40, which differs from the

normal interval 44.4, but which approximates to the actual interval

- 1889-6 and + 1848-6 = 41 years. If the interval be taken between

the maximum sun-spot year + 1615-5 and this year, we get 1143-5,

which very closely agrees with the normal interval 11-1 x 103

(= 1143-3), so that this date may be taken as representing a maximum
sun-spot year. There is no weather record for this year in the works

already referred to.
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The interval between 472 and 203 is 269 years, whicli differs

somewhat from the normal interval 266"4 (= ITl x 24), but which

compares fairly with the interval between -1889'6 and -1619 = 270-6.

The interval between this year, 203, and the sun-spot minimum year

-1610-8 is 1407-8, which differs from the normal interval, 1409-7

(= 11-1 X 127) by 1-9 only. If therefore the year 202 be taken as a

minimum sun-spot year, the approximation will be sufficient as regards-

203.

The inteiwal between 203 and 79, or rather between 203 and

78-65 is 124-35, which exceeds the normal interval 122-2 by 2-15, but

if we seek the interval between 78-65 and the sun-spot minimum year,

- 1610-80, we get 1532-15, which differs by less than an unit from the

normal interval 1531-8 (= 11*1 x 138), so that this year may be taken

as a minimiim sun-spot year.

The interval between 78*65 and 63 is 15-65, which exceeds the

normal interval 11-1 by 4-55. This may be read as representing the

interval from the probable minimum of 67-55 to the maximum 62,

which is here adopted.

Erom the examination of the figures which result from the com-

parison of the eruption dates of the volcanoes hereinbefore detailed

—

Hecla, Katla, Etna, and Yesuvius, with the sun-spot years of maximum

and minimum as given in Wolf's list, covering the period from 1610 to

the present—it is evident that the concordance is general, and even

greater than might be expected, considering the difficulties inherent,

on the one hand to the exact determination of the dates of the com-

mencements of the eruptions cited; and on the other, to the uncertainty

which necessarily arises as to the precise month of the year, or even of

the year in which the maximum or minimum occurs. At best these

sun-spot dates can only be determined to within a month, even at the

present time.

The concordances that may be noted evidently justify the presump-

tion that did we possess the dates of the sun-spot maxima and minima^

for the years anterior to 1610, the same concordance would be found

between them and the dates of the eruptions prior to this year. It is-

much to be regretted that Kluge's list of eruptions has not been pub-

lished, and it would still be desirable that such a list be made, and that

from many scientific points of view.

The concordances noted justify the attempt to estimate the sun-spot

dates for the years prior to 1610 with reference to the eruptions of the

volcanoes considered which are dated before that year. This has been

carried out by utilizing, on the one hand, the multiples of the normal
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sun-spot period, 11*1 years, of -wliich. a table was drawn up, and on

the other, a table of the actual intervals found to exist between suc-

cessive sun-spot maxima and minima, starting from the most recent

date available, and going bacli to 1610. The results have proved

most interesting, as may be judged by the details already given for

the different eruption dates prior to 1610, and also by the summaries

which follow. As regards the ascertained dates of maxima and minima

of "Wolf's list, the following table gives the number of concordances,

with the mean differences between the dates of eruptions and sun-spot

dates :

—

Concordances. Mean diff.

Hecla, ... 4 .. 1-03

Katla, . . . 5 . . 0-94

^tna, . . . 31 . . 0-56

Vesuvius, . . 37 . . 0-76

That is, in all 77 concordances, with a general mean difference of

0-706 year.

As regards the eruption dates prior to 1610, for which estimates

were made as described, with a view to the determination of the sun-

spot year corresponding to each eruption, I have thought it best to set

out in a table (see next page) the intervals found between such

eruption years, and one or other of the sun-spot dates contained in

"Wolf's list, comparing the interval found with the multiples of the

sun-spot interval or period, 11"1.

It has already been remarked with regard to the concordances

shown in the case of Etna, that the minima concordance dates pre-

dominate with an approximation of 1-09 relatively to 2*05 for the

maxima. Taking the whole of the concordance dates herein given, as

well as the estimated dates, the result comes out, that for the former

the maxima are 37 in number, with a mean difference of 1*22 between

the eruption date and the sun-spot date, while for the minima the total

is 40, with a mean difference of 0-89. As regards the estimates, the

maxima show a total of 18, with a mean difference of 1'26, while

for the minima the total being 15, the mean difference comes out

0"82. That is, the estimates come out pretty much as the actual

concordances, which so far proves in favour of their probable correct-

ness.
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Sun-spot 5'ear of
comparison.

Date of
Eruption.

Interval in

years.

Corresponding multiple of the
sun-spot period ii'i

Differ-
ence.

- 1610-8 - 1509-50 = 101-2 11-1 X 9 = 99-9 1-30

-1610-8 - 1389 = 221-8 11-1 X 20 = 222-0 0-20

+ 1615-5 - 1340-46 = 275- -1889-6 - (+ 1615-5) = 274-1 0-90

+ 1615-5 - 1294 = 321-5 11-1 X 29 = 321-9 0-4

-1610-8 - 1222 = 388-8 11-1 X 35 = 388-5 0-3

+ 1615-5 - 1206 = 409-5 11-1 X 37 = 410-7 1-2

-1610-8 - 1157 = 453-8 11-1 X 41 = 455-1 1-3

+ 1615-5 - 1104 = 511-5 11-1 X 46 = 510-6 1-2

+ 1615-5 - 1416 = 199-5 11-1 X 18 = 199-8 0-3

- 1610-8 - 1310-07 = 300-74 11-1 X 27 = 299-7 1-04

+ 1615-5 - 1262 = 353-5 11-1 X 32 = 355-2 1-7

- 1610-8 - 1245 365-8 11-1 X 33 = 366-3 0-5

+ 1615-5 - 1360 = 255-5 11-1 X 23 = 255-3 0-2

- 1610-8 - 1188 422-8 11-1 X 38 = 421-8 1-0

+ 1615-5 - 1151 464-5 11-1 X 42 = 466-2 1-7

+ 1615-5 - 1536-33 = 79-17 11-1 X 7 = 77-7 1-47

- 1610-8 - 1444 = 166-8 11-1 X 15 = 166-5 0-30

-1610-8 - 1333 277-8 11-1 X 25 = 277-5 0.30

+ 1615-5 - 1328-5 = 287- 11-1 X 26 = 288-6 1-6

1668-18 - 1168-09 = 500-09 11-1 X 45 = 499-50 0-59

1168-09 - 812 = 356-09 11-1 X 32 = 355-2 0-89

-1610-8 - 812 = 798-8 11-1 X 72 = 799-2 0-4

+ 1615-5 - 72 = 1543-5 11-1 X 139 = 1542-9 0-6

-1610-8 + 477 = 2087-8 11-1 X 188 = 2086-8 1-0

- 1610-8 - 1500 110-8 11-1 X 10 = 111- 0-2

+ 1615-5 - 1306 = 309-5 11-1 X 28 = 310-8 1-3

+ 1615-5 - 1138 477-5 11-1 X 43 = 477-3 0-2

+ 1615-5 - 1049 566-5 11-1 X 51 = 566-1 0-4

+ 1615-5 - 1306 = 309-5 11-1 X 28 = 310-8 1-3

+ 1615-5 - 993 = 622-5 11-1 X 56 = 621-6 0-9

+ 1615-5 - 685 = 930-5 11-1 X 84 = 932-4 1-9

- 1610-8 - 612 = 1098-8 11-1 X 99 = 1098-9 0-1

+ 1615-5 - 472 = 1143-5 11-1 X 103 = 1143-3 0-2

-1610-8 - 203 1407-8 11-1 X 127 = 1409-7 1-9

- 1610-8 - 78-65 = 1532-15 11-1 X 138 = 1531-18 0-97



[ 433 ]

XXY.

IXYESTIGATION OF THE PEEHISTOEIC SETTLEMEIs^TS
I^EAK EOrXDSTOJS^E, COX^^EMARA. REPORT OE
THE CO:^MITTEE, COIs^SISTIXG OE MESSRS. "W. J.

KXOWLES, W. H. PATERSO^^, R. L. PRAEGER and

E. J. BIGGER.

[Read Juxe 12, 1899.]

TouE Committee, in company with several other gentlemen, and also

ladies, amongst whom were Messrs. George Coffey, F. C. Bigger,

^. E. de V. Kane, John M. Dickson, E. T. Tatlow," H. L. Jamieson,

Robert Welch, John M'Xeill, Alex. G. Wilson, and J. jST. Halbert

;

also Hon. R. E. Dillon, Dr. C. H. Hurst, Mrs. Tatlow, Miss

Jamieson, and Miss M'Cormick, visited Roundstone at Easter, 1896,

for the purpose of making the appointed investigation.

The day after our arrival we examined the sites near Dog's

Bay, which is distant fully a mile from Roundstone. The settlements

of this place, which have abeady been described by F.J. Bigger, m.e.i.a.,

in an interesting paper, read before the Academy, in November, 1895,^

extend along the shore, and into a small isthmus dividing Dog's Bay
from Gorteen Bay. Portions of old surface on the isthmus looked

promising and were first excavated, but they turned out to be very

barren of remains. The sites on the mainland close to the neck of

the isthmus gave better results, and yielded among other remains

several hammer-stones, rude implements, and large flakes of granite

and other hard crystalline rocks of the neighbourhood. The flakes

were so coarse and large, that it was not easy to convince anyone who
was accustomed to seeing flint implements in similar sites in the

North, that they were of artificial origin, yet a little examination

showed that the flakes, though rude, had bulbs of percussion, and exhibi-

ted sufficient evidence of having been struck in a systematic manner

from larger pieces of rock by hammer stones. On further examination

we found some of the flakes which showed undoubted workmanship

round the edges. A hasty survey of the place would show here and

there small clumps of stones which indicated the position of hearths

^ Third Seiies, vol. iii., Xo. 5, p. 727.
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that were probably tbe centres of hut sites. Around such places several

species of shell fish, broken and split bones of different kinds of

mammalia, together with the hammer-stones, flakes, and implements of

coarse rock, were spread out to view. Where any of the original

surface remained intact, especially if near a hut site, it generally yielded

similar remains on being excavated. "Where we found a good site from

which the sandy covering had not been long removed and from which

the remains had not been collected, it was a most instructive sight,

as we could see the hammer-stones just as they had been last used

by their prehistoric owners, the flakes lying probably on the spots

where they had fallen when struck off, or where they had been laid

down after being used ; and amongst these objects broken and split bones

and small heaps of shell fish, the remains of their meals, were also

visible. Disappointment was expressed by some that fiint was not

found, but Connemara is so far removed from the flint producing rocks

of the North that it could scarcely be expected to be found here unless

there had been commercial intercourse with the North in prehistoric

times, which is not likely to have existed, as such intercourse does not

seem to have taken place at these times even among neighbouring

tribes. The settlements in Connemara appear to be no exception to

the rule observed in other places of the same kind, in different parts of

the coast of Ireland, that the cutting tools and implements of the people

are made solely from the rocks found in their own neighbourhood. Some

of the bammer-stones and cutting instruments found at Dog's Bay are

shown on p. 435. A hammer-stone and rubber combined is shown in

fig. 1. The part shown uppermost in the figure has the usual abraded

end of hammer-stones, while the lower end is smoothed as if it had been

employed in grinding or rubbing. The material has a grain like

quartzite, though of a darkish colour. Two views are shown in figs.

2 and la of a well marked hammer-stone made from a granite pebble.

The abraded end is well marked and has a ridge in the centre as is seen

in the side view (fig. 2«), showing that each side of the implement

must have been alternately inclined in an oblique direction when
striking. This is a characteristic of mauy hammer-stones not only of

Neolithic stations but of those of Palaeolithic age, especially of the

rock shelters of the South of France. A good number of pebbles, like

fig. 3j were found not only here, but at all the stations examined.

A flake has been struck off the broad end of the pebble in an oblique

direction so as to leave a sharp, axe-like edge. This edge, which is

shown on the lower end of the figure, is slightly indented as if injured

in the process of hacking or cutting. Such objects have a certain
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resemblance to kitclien midden axes, but as no special dressing was
seen on any specimen collected, we cannot speak with any certainty

of their being the implements we suppose them to be. A large flake

of quartzite showing what is believed to be rude dressing on the lower

edge of the figare is seen in fig. 4. It would be as suitable for

removing connective tissue and otherwise preparing skins intended for

clothing, as the flint scrapers of our northern sites, or as the flint and

sandstone scrapers of the Eskimos which have been used for that

purpose in recent times. A long flake which shows a bevelled edge at

the part between a and h of the figure so as to fit it for scraping or

cutting is seen at fig. 5. Eack front and side views of an implement

made from a broad flake of blackish or metamorphic rock are shown in

figs. 6, 6a, and 63. There is the hollow on the back where a former

flake has been removed, and a well marked bulb of percussion on its

front face. The edge opposite the bulb appears to have been dressed

into its present curved shape. Parts of this edge could have been

used for scraping or cutting, but the thickest portion which appears at

lower end of the figure is bevelled to each side, leaving a bluntish

edge in the centre. The figure of a large stout flake of similar rock

to the specimen last described is given in No. 7. From the marks

visible on the lower edge, it has evidently been used as a chopper.

There were many other interesting specimens found, but it is hoped

that those figured will give a general idea of the objects which were

obtained during the investigations. Except in the smoothed end of

fig, 1, and the bevelled portion of the edge of fig. 6, which may have

been ground, though the bevelling may have arisen fi'om the way in

which the implement has been used, no object showed traces of grind-

ing or polishing. In this respect the sites of Connemara agree pretty

closely with the prehistoric sites of the J^orth, where polished imple-

ments, though occasionally found, are of rare occurrence.

Eefore reading this report the Paper on " Prehistoric Settlements at

Portnafeadog," or Dog's Pay, by E. J. Bigger, should be studied, as

it was owing to Mr. Bigger's discovery of the site in July, 1895, that

it was considered necessary to have the further investigation on which

we are now reporting. The Committee found bones of cow, pig,

sheep or goat, horse and dog, but all these had been observed by
Mr. Bigger on his previous visit. The sliells which he found to

have been most abundantly used, and which your Committee, on exa-

mination, are able to confirm, were Patella vulgata, Littorina littorea,

Ostrea echdis, Mytilis edulis, and Baccinum imdattmi. Some of the

various kinds were in heaps, "proving that they had been gathered
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separately and so used." There was another kind found by Mr.

Bigger, the Purpura Japiltus, or dog whelk ; but it was doubtful

whether this kind had been used for food as the other species

undoubtedly had been. Several photographs of the various heaps of

shells at Dog's Bay, prepared by Mr. Welch, are given as illustrations

to Mr. Bigger' s Paper, and one of these, Plate XXVII., gives a

striking picture of a heap of the Purpura, showing all the shells in a

broken condition. Shells of this species, either whole or broken, had

seldom previously been observed among other remains in sandhills,

and certainly never in any quantity ; but here there was a large

heap, all broken, which seemed to have the same connection with the

sites as the shells of other species. "We made full inquiry while at

Eoundstone as to whether the Dog whelk was now used for any

purpose, but not even the oldest inhabitant could recollect or remember

hearing of its being used as food, or bait, or in any way whatever.

The heap of broken Purpura supplied us with an interesting problem,

which is, perhaps, not yet satisfactorily solved. Mr. Bigger gives

exhaustive extracts from ancient literature, showing that in the colour-

ing of their cloaks the Irish used certain dyes, and he suggests that the

shells of the Purpura may have been broken to obtain the animal for

the rich purple dye it affords. If it can be shown that the inhabitants

of these ancient settlements used woven fabrics as clothing the dye

might be utilized to give them a rich purple colour, but if they had

only skins for clothing as is more probable at this early stage, it is

doubtful whether they would dye their leather garments, though

they may possibly have done so ; but savage people, and it is probable

that these early inhabitants were in a savage condition, generally

ornament their own skins with paint, and it is possible the early

inhabitants of Connemara may have used the dye of the Purpura

for that purpose. There is also the question of their having been

used as food, which we have left out of view, but which ought to be

considered.

When Mr. and Mrs. Coffey, and Mr. Knowles, were round the

Donegal coast in August and September of 1898, they found heaj)s of

the dog whelk in a broken condition in sites similar to those found at

Dog's Bay, amongst which were flakes of flint and other indications

that they had been used by the Stone Age inhabitants. On making

inquiry as to whether anyone in those parts knew of such shells

being used they could get no positive information, but two flshermen

informed them that about twenty years ago a French vessel was dis-

masted near Bunbeg and had to put into Innisman, and the sailors,



438 Proceedings of the Royal Irish Academy.

they said, "^ould eat no other kind of shell fish hut the dog whelk, a

true exemplification of the common and widespread expression :

—

" One man's meat is another man's poison." The earlier inhabitants

of Connemara may possibly have had similar tastes to those French

sailors, and we may therefore leave the question of the use of the

Pur2nira an open one for the present. We measured the large heap

of broken Pwr^jwr^ at Dog's Bay, which is shown in the illustration

to Mr. Bigger's Paper, and it was found to be 55 yards in leugth,

15 yards across the broad end, and 3 yards across the narrow end.

One square foot was measured, and 200 specimens were picked from

this space. Forty or fifty more might have been obtained from among
the sand which was now reached, and at the depth of two or three

inches further there was nothing hut sand.

On the south side of ITannin Bay a large series of hut sites were

exposed. There were many hearthstones, shells, broken and split

bones, and other evidence of continuous settlement by people of the

Stone Age. Shells of the dog whelk were found here mixed with

other edible kinds, but no implements so well made or showing

artificial markings so good as those of Dog's Bay were found, though
broken and split specimens of native rock were scattered about in

considerable abundance. The sites near Ballyconeely Bay were
also examined, but no implement showing intentional dressing was
obtained. Other heaps of dog whelk in a broken state were found

here, besides broken rocks, bones of the animals used in food, and the

same species of shells as were found at Dog's Bay. JSTo pottery was
found in any of the sites, though we hope tliat on a further and more
extended search those sites may, like the more northern ones, yield

examples of the pottery usually found on these early Stone Age
settlements.

The conclusion your Committee arrive at is that the various sites at

Dog's Bay, llannin Bay, and Ballyconeely are similar to sites found
in other sandhills in various places round the coast of Ireland which
have already been reported on to the Academy ; also that the inhabi-

tants of each district used the rocks found in their own neighbourhood
to make into implements. That rude flakes of ordinary igneous or

metamorphic rock could have been used as cutting tools by any people,

however rude, is hard to realize, though we can readily conceive the
use of well made flint implements ; but even in the JN'orth, where
flint is abundant, arrowheads, scrapers, and other implements are often

made of the igneous rocks of the neighbourhood. A series of such
implements from county Antrim is shown on p. 439. A flake
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Implements of Basalt from Co. Antrim, for comparison.

(Scale, \ linear.)
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dressed round the edge, and suitable for scraping or cutting is stoM'u

in fig. 1. A knife-like flake, with short handle and Tvell dressed

along one side is shown in fig. 2, and fig. 3 shows one of several

arrowheads made of fine-grained black rock. Pigs. 4, 4a, 5, and 5«

are scrapers, as well made as similar objects in flint, and fig. 6, 6fl is

a side scraper as well dressed as the rather coarse nature of the rock

would allow. Such implements as those ought to be found in the

south and west of Ireland made of native rock, chert, quartzite, car-

boniferous slate, and other crystalline rocks. The harder rocks, other

than flint or chert, cannot be so neatly worked, and when exposed to

the air and moisture easily lose all traces of intentional dressing which
they had received, and it is not then easy to identify implements when
found in that condition ; but they should be searched for, and in no

places are they more likely to be found in an uninjured state than in

sites in sandhills, such as are the subject of the present report. We
are to bear in mind, however, that many of the implements used by
these rude people must have been in the condition of mere flakes,

without any dressing.

The exploration of all such sites as are preserved to us in sandhills

is of prime importance, in order that we may have as true an insight

as possible into the habits and mode of life of our earliest inhabitants.

All animal remains should be collected, as by this means we may get

a better knowledge of our earliest j!^eolithic fauna. In connection

with this it may be mentioned that at "Whitepark Bay, among ancient

hut sites, like those described, 25 bones of the Great Auk have been

found, representing 12 to 20 individuals, and at Waterford, in what

seems to have been similar sites, Mr. R. J. Ussher found 17 bones,

representing 6 to 8 individuals. It is to be hoped that the knowledge

already made known regarding the prehistoric sites preserved amongst

our sandhills may stimulate workers to make systematic search among

sites not yet explored.

XOTE ADDED TS THE PkESS,

In regard to the human remains reported to have been found at

Mannin Bay, such were observed in abundance, in one site, not

far above tidal mark, but they were of quite recent interment, some

being enclosed in rude cofiins. Almost complete skeletons were

found wholly or partly on the surface. The local inhabitants took

no interest in these remains, so we may conclude some shipwrecked

strangers were here deposited.
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XXVI.

IRISH PH^OPHYCEJE (REPORT OF THE FAUNA AND
FLORA COMMITTEE). By THOMAS JOHNSON, D.Sc,

F.L.S., Professor of Botany, Royal College of Science,

Dublin, and HENRY HANNA, M. A., B. Sc. ; assisted by

MISS R. HENSMAN and MISS M. C. KNOWLES.

[Read May 8, 1899.]

The number of species of seaweeds recorded for Great Britain and

Ireland is some 700, of which some 200 are Phaeophycese, or brown

seaweeds. In 1890, Holmes and Batters, published a Revised List

of the British Marine Algae in the "Annals of Botany," the number

of British species there recorded being about 540. Of these the Irish

species numbered 235, 73 being Phseophycese, The object of this

paper is to record some 40 additions made since the year 1891, in

part in connexion with the work of the Fauna and Flora Committee.

The paper contains accounts of the examination of collections made at

many different points on the Irish coast, partly by shore-collecting,

partly by dredging, from time to time, since the year 1891. The
least known parts of the Irish coast are the extreme north and the

coasts of counties Wicklow and Wexford.

It has been well said that many of the most important biological

problems are illustrated by, and may find their solution in a study of,

the low group of Algae. Thus Farmer has recently described indirect

nuclear division (karyokinesis) in the Fucaceae—the highest group of

brown seaweeds. The Phaeophyceae show a complete gradation from

simple conjugation to fertilization in reproduction, and Williams has

recently described, for the first time, the mode of reproduction in the

common Dictyota, &c., of the Dictyotaceae.

There is no doubt that tliere is still a wide field of investigation as

to the modes of reproduction of the different members of the Phaeo-

phyceae. In many species the reproductive organs are still either

unknown or incompletely known. In relatively very few has here

anything like a complete life-history of a species been made out. We
E.I.A. PltOC, SEE. III. VOL. V. 2 1
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have found invagination of sporangia so general that no classificatory

importance can be attached to its occurrence. It is highly desirable

that the Fauna and Flora Committee should be encouraged to devote

attention to this branch of investigation, so important from both a

purely biological and an economic point of view. ^

Speaking of the Phseophyeae, Janczewski ^ says :—The Phaeo-

sporeae constitute " un groupe de families nettement caracterisees ; le

nombre des representants de chaque famille est quelquefois reduit au

minimum possible, a une seule espece ce qui indiquerait I'existence

tres ancienne de cette classe dont les representants auraient ete con-

serves jusqu'a I'epoque actuelle en petit nombre seulement."

Sauvageau suggests that the above supposition may account for

the great differences of behaviour exhibited by the reproductive

bodies.

From an economic point of view the group is of considerable

interest.

The Laminariaceae, or oar-weeds, are the source of kelp—an im-

portant industry to many on the west and north-west coasts of

Ireland. It is unfortunate that the term " red-weed" is so generally

used to indicate the kind used in kelp-burning, as the true red sea-

weeds (Floridese) are not generally, and should not be at all, used.

The term "red-weed" indicates a primitive appreciation of colour

distinction.

Rubber fistules seem to be displacing the Laminaria stalk fistules.

for surgical purposes.

The Fucaceae, or black-wracks, contain a small percentage of

iodine, and are an adulteration in kelp-making
; they are mainly

used as manure. In Norway, Dr. Foslie tells us, that the black-wracks

are banked for some three or four months in alternating layers of

ordinary soil, or road-scrapings and seaweed, a foot thick, thus making

a much more excellent manure than is obtained by the use of the fresh

iThe appearance in 1892 of Sauvageau's article, " Sur quelques Algues Pheo-

sporees parasites," marked a distinct advance in our knowledge of the Phseophyceae.

We have met with many cases fully confirming Sauvageau's observations. M.
Bornet's discovery of the biological significance of the shell-boring Algae has been

fully iUustruted in Irish waters. No^ one has yet discovered a member of the

Phseophyceae with a shell-perforating habit.

2 Ed. J. Janczewski. "Observations sur I'accroissement du thalle des Pheo-

sporees," p. 116. (Mem. de la soc. nat. des sciences natnrelles de Cherbourg,

t. six., 1875).
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seaweed, which has, probably, much to answer for in the potato

diseases.

The revised list of Holmes and Batters was prepared under diffi-

culties as regards the Irish Algee, many species discovered by earlier

algologists not having been at the time recorded.

We have had the advantage of seeing the collections made by

"W. Thompson in the north-east of Ireland ; Dr. D. Moore (Co.

Antrim); I. Carroll's (the small remainder of his collection saved

from the fire, in Queen's College, Cork) ; Miss A Ball's collection,

preserved in the Botanical Collections of the Science and Art Museum,

Dublin ; and of course the fine herbarium of the late Dr. Harvey, pre-

served in Trinity College, and under the charge of Prof. E. P. Wright,

to whom we are indebted for opportunities of inspecting it. A collec-

tion made, more especially at Balbriggan, by Dr. Scott, at the end of

the last century, and preserved in the Science and Art Museum, has

also been inspected. We have received help in the examination of

the collections from Miss Hensman (the west coast collections), and

from Miss M. C. Knowles in the south-east collections. To

Dr. Bornet, M. Sauvageau, and Prof. Reinke, who have fz'om time

to time given us the benefit of their knowledge, we are also

indebted.

It is to be regretted that it is extremely difficult to get into com-

munication with correspondents on different parts of the Irish coast

willing to send up specimens for determination.

The present list is far from complete—the genus Ectocarpus is still

poorly represented, as is the important group of the Tilopteridacese

.

Battersia of the Sphacelariacese has not yet been discovered.

The present list contains 111 species, and increases considerably

the known distribution of many others ; one of the species recorded

is new to science, and one new to the British Elora.

We have followed Holmes and Batters {op. cit.) in their division

of the coast of Ireland into the districts :

—

10. From Malin Head to Slyne Head, including the outlying

islands.

11. Erom Slyne Head to Crow Head, including the outlying

islands.

12. From Malin Head to Howth.

13. From Howth to Raven Point.

14. From Crow Head to, and including. Raven Point.

2 12
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"We have attempted to save space by the following abbrevia-

tions :

—

T. = W. Thompson. D. = Doran.

M. = Dr. D. Moore. C. = I. Carroll.

Mc. = McCalla. B. = Miss A. Ball.

H. = "W. H. Harvey. N. = Authors of Paper.

PH^OPHTCE^.
Cohort I. ECTOCAEPIN^.

Order i.

—

Desmaeestiace^.

Desmarestia, Lamx.

This genus is very commonly represented on all the Irish

coasts by the first three species. The th alius provides good

material for the observation of trichothallic growth.

J), virtdts, Lamx.

Unilocular sporangia are described in Crouan's " Florule

du Finistere." Occurs on all the coasts.

^

D. aculeata, Lamx.
Xuckuck (2) describes the unilocular sporangia in the winter

state of this species. On all the coasts, one of the commonest

species.

D. ligulata, Lamx.

One of us (non fig. 14 in Annals of Botany, v., pi. viii.)

described the unilocular sporangia; both extra and intcr-

tidal, on all the coasts.

B. Budresnayi, Lamx. 12.

This is not uncommon on the coast of France, and has been

recently dredged by Brebner at Plymouth. It is quite rare in

Ireland. There is a specimen in Trinity College Herbarium,

collected by G. Sanders in Lough Foyle. One of us, working

at Inishbofin, Connemara, in August, obtained a specimen of

this plant by dredging in 13 fathoms off the Gunn rock.

Order II.

—

Dicttosiphonace^.

Dictyosiplion, Grev.

The branch-tips are unjointed and cortexed.

D. fceniculaceus, Grev.

This species, common like Desmarestia viridis, is distinguished

from it by having its branches usually alternating. Pluri-

locular sporangia are unknown. Occurs on all the coasts.
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f. fragilis.

This variety was recorded by Harvey from Kilkee.

Harvey's Dictyosiplion fragilis'M.B. is adopted by Kiitzing in

his " Systema Algarum." The sporangia are collected in

clusters as in Striaria, but not in transverse bands. It differs

somevi'lmt horn JD. fcem'ciilaceus. "West of Ireland. 12.

D. Mppuroides, Kiitz. 12 IST.

Order III.

—

Punctaeiace^.

Xiitosiplion, Harv.

The unilocular and plurilocular sporangia are described in

the " Etudes Phycologiques," p. 15.

L. pusillus, Harv.

Common, on all coasts, as fine tufts on the thallus of Chorda

jilum.

L. Laminarice, Harv,

This species grows on Alaria esculenta, Grev., and is not

uncommon, on all coasts.

Pogotrichum, Eke.

P.filiforme, Eke. 10 jS".

This species grows epiphytically on Lannnaria- saccliarina^

and is probably to be found on all the Irish coasts.

P. hihernicum, T. J. UN.
Grows on Ataria esculenta, and is probably, like P. fillforme,

Eke., to be found on all the Irish coasts.

Phloeospora (Aresch.}, Eke.

P. hrachiata (Harv). Born. (Stictyosiphon Grifiithsianus, Holm,

et Batt : Ectocarpus Irachiatus, in Phyc. Brit. PL iv.)

This species grows on Rhodtjmenia palmata and Fucus

serratus and occurs on the south and east coasts (probably

elsewhere). It possesses unilocular sporangia only. Its

branching filamentous thallus shows tricho-thallic growth,

growing by intercalary acropetal divisions. At the base and

here and there only in the general thallus is there a poly-

siphonous or multiseriate arrangement of the cells. The
terminal hair of the branches is equal in diameter to the

"central axis" of the branch, and not much less—as in

Stictyosiphon tortiUs. Eko.
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Stictyosiphon (Kiitz.), Rke.

In ttis genus plurilocular sporangia only are known ; the

tips of the branches are jointed and end in three hairs.

S. tortilis, Eke. (includes S. sul-articulatus, Hauck, of Holmes and

Batters' Revised List). 12 IST.

Striaria, Grev.

The tips of the filaments are tapering, the unilocular zoo-

sporangia are arranged in superficial dot-like zones.

S. attemmta, Grev.

11 Mc. 12D.M. 12 T. 12 H. 14 K
Desmotriclium, Kiitz.

B. undulatum, Rke. ION.
The hairs are solitary ; the unilocular and the plurilocular

zoosporangia project from the thallus surface.

Pxtnctaria, Grev.

The dots on the thallus are in some cases due to the sori of

sporangia, in other cases to the tufts of hairs. The two are

distinct. Both unilocular and plurilocular sporangia are known
in all the British species.

P. plantaginea, Grev,

On all the coasts.

P. latifolia, Grev.

Probably not less common than P. ijlantaginea.

P. tenuissima, Grev.

On all the coasts, probably. One of us formed the opinion

some time ago that P. tenuissima, though found fertile, is

simply the young spring state of P. plcmtagijiea and P. latifolia,

which are not so specifically distinct as is often described.

Dr. Moore has one specimen labelled "seemingly intermediate."

Order IV.

—

Aspeeococcace^.

Myriotricliia, Harv.

M. clavceformis^ Harv. 10-14.

M. filiformis, Harv. 10-14.

Asperococcus, Lamx.

The hairs and sori of sporangia occur mixed together ; in

this respect Asperococcus differs from Punctaria. The pluri-

locular zoosporangia were discovered by Buffham.
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A. echinatus, Grev.

Common, 10-14.

/. vermicularis-, Griff.

Common. First noted as distinct by Dr. D. Moore.

A. lullosus, Lamx.

This is the Asperococcus Turneri of Harvey's Phyc. Brit,

(pi. 11). 10-14.

A. comjoressus, Griff. 14 N.

Dredged in the south-west of Ireland, during the first excur-

sion of the Fauna and Flora Committee to Bantry Bay ; also

off Eoonane Eock, Dungarvan Bay, October, 1895.

Order V.

—

Ecxocaepace^.

Streblonema, Derb. et Sol.

This genus grows endophytically on various other Algse,

forming in the host plant branching intra-cortical hyphae.

8. Areschougii, Batt.

On Himantlialia lorea in Murlough Bay at low water, 1898. N.

It occurred in some quantity on Himantlialia lorea at Inishbofin,

and is probably common all round the coast.

S. fascicutatum, Thur. 11 IST. 12 j^.

On Castagnea virescens.

S. velutinum, Thur. {JElacMstea velutina, in Harvey's Phyc. Brit,

pi. 286).

Occurs on all the coasts on the receptacles of Himanthalia

lorea^ as velvety cushions.

S. luteolum, on Fucus.

Dungarvan Bay, Helvick Pt., Oct. 1896. IST.

S. simplex^ Holm, et Batt. [Ectocarjnis simplex, Cm.) UN.
13 1^.

On Codium tomentosum and on Ceramium ruhrum. The uni-

locular zoosporangia are unknown. The plant with its pluri-

locular zoosporangia is described, with illustrations, by Holmes

(Journal of Botany, 1887).

S. mini7m0n, Sauvag. 14 N.
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S. pseudosolitarium, n. sp. 14 N.

This species comes very near to Ectocarpus soUtarius, Sauvag.,

whicli the founder has more recently discovered to be less

solitary than he at first supposed. Sauvageau says of S. pseu-

dosoliiarmm, as we propose to call it :—" Levotre a des dimen-

sions assez concordants avec le mien, mais vos sporanges sent

un pen plus globuleux, les filaments un peu plus longes et les

parvis un peu plus epaisses. De plus, tandis que VE. soUtarius

a des filaments qui se terminent en poil, je ne crois pas que le

votre se termine jamais en poil ?
"

S. Zanardi)iri? (Crn.) 14 IN".

This species forms minute tufts on the thallus of Chylocladia

haliformis. In submitting preparations of it to M. Sauvageau

he expressed the view that it was probably the Ectocarpus

Zanardinii of the brothers Crouan. Examination of the sterile

type specimen is needed for absolute confirmation of this sug-

gested agreement. This form was fully worked out with the

help of Miss M. C. Knowles. Drawings were made and cases

were observed in which the endophytic hyphse passed through

the host thallus and formed on the opposite surface new tufts

of the parasite.

Associated with S. Zanardinii {'i), another Streblonema was
found which appears to be a new species. Its hyphae and

sporangia are larger, and we suggested the name 8. majus for

it in a letter to Sauvageau.

The Irish parasitic Phseophyceje, a difiicult group, are not

by any means fully known.

Ectocarpus, Lyngb.

Of the 28 species given in the Revised List, only 6 were

recorded for Ireland by Holmes and Batters. The genus is

well illustrated in Kiitzing's "Tabulae Phycologicse " (V.)-

E. repens, like. 14 I^.

This species forms very minute tufts on Cladophora laeti-

virens, Harv., on Chcetamorpha aerea Kutz., and on Fucus

(Helvick Pt.).

E. terminalis, Kiitz. 12 N. 14 N. Probably general.

Forms mere brown covering on the joints of Corallina officina-

lis, and on hydroids.
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^. glohifer, Kiitz. 13 N. (With plurilocular sporangia).

This species is the E. insignis^ Crn., which is also synony-

mous with ]^. pusillus, Kiitz. (non Griff, or Harv.).

E. Crouani, Thuret. 12 N.

E. confervoides, Le Jol. 10-14.

S. siliculosus, Lyngb. Common.

The researches of Berthold, Sauvagean, and Kuckuck seem

to place beyond doubt the isogamous reproduction by gametes,

of E. siliculosus and Scytosiphon lonientarius. In other cases,

according to M. Sauvagean, detailed examination is still a

desideratum. The zoospores, after their escape, show a great

variability of behaviour. The origin of the zoospores from uni-

locular or from plurilocular sporangia is no certain indication

that the zoospores are asexual zoogonidia, true gametes or

facultative gametes.

E. penicillatus, C. Ag. 12 JT, On Alaria esculenta.

E. fasciculatus, Harv. 10-14.
^

/. drapernaldioides, Crn. 12 N.

E. granulosus, C. Ag. 10-14.

E. Sinchsice, Harv. ION. 12 H. 14 N.

Probably on all the coasts, though not common. Previously

recorded from the north-east, we know it from the north-west

(Gola Is.), and from the south-east (Helvick Point). Sauvageau

thinks the unilocular, sporangia may prove to be antheridia.

E. tomentosus, Lyngb. 10-14.

One of the commonest and most easily recognised of the

Ectocarpi, on Gigartina mamillosa, &c.

E. crinitus, Carm. 12 N.

E. crinitus, Carm., is, according to Bornet, most probably, a

state of Acinetospora pusilla, Griff. {E. pusillus, Harv.) It

grows generally on Cladopliora rupestris.

E. Landshurgii, Harv.

11 H. (Kilkee, Boundstone).

E. distortus, Harv. 11 H. 12 M.

A littoral weed, growing on Zostera.
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Giffordia secunda (Kutz.) Batt. 13 iS"". 14 X.

This species {Ectocarjnis secundus, Kiitz.) Tras found on

Alaria esculenta, Desmarestia ligulata, and on Himantlialia

lorea. Plants of Giffordia secunda have alternate unilateral

branches.

Bornet made the interesting discovery that the pliirilocular

sporangia are not all alike. In one, as we have seen it in

Bantrj Bay material, zoospores are large (female ?), and in

the other small ("male ?)

Sauvagean has recently sho'wn that heterogamy (oogamy)

obtains in this species—the antherozoids produced in the

antheridia fertilise the motile oospheres produced in the pluri-

locular sporangia. Those oospheres Tvhich are not fertilised, very

often perish instead of germinating parthenogenetically. It

TTould also seem that later in the season the oospheres lose their

sexuality, and take on the role of zoospores, since it is found the

antheridia diminish in numbers, and may disappear altogether

at a later season. The bodies vrhich were called antheridia

many years ago by Bornet and Thuret are now known to be

the true antheridia. The antherozoids contained in the latter

are disposed in regular rows, but Bornet and Sauvageau have

not been able to demonstrate the nature of the inner structure.

The arrangement of the antherozoids suggests that it is

chambered, but the walls of the loculi, if they exist, have not

been noticed. The antherozoids completely resemble those of

Fucus measuring 6-7 ju,. by 1-3 //.. There is a relatively large

red spot, and the anterior cilium is several times longer than

the body of the antherozoid.

Sorocarpus, Pringsh.

S. tivcBformis, Pringsh. HE".

Boundstone ; with plurilocular sporangia only, in grape-like

clusters, visible to the naked eye
;
grows on the larger Alg®,

forming tufts not unlike those of £. confervoides.

Isthjnoplea, Kjellm.

/. spTicerophora, Kjellm. {Ectocarpus sjylKBroplxora^ Pbyc. Brit.,

pi. 126.) 11 H. 12 T. 4 M. K 14 K
The unilocular sporangia are globose, sessile, opposite one

another, or a ramulus ; epiphytic on Polysiphonia tirceolata,

Ptilota elegajis, etc.
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Eeinke (Atlas d. deutschen Meeresalgen) thinks Batters'

specimen of /. splicerophora, with, plurilocular sporangia, may
be Foslie's Pylaiella curta, which he names Fosliea curta,

though he admits the latter may be the plurilocular stage of

I. sphmrophora with which species it agrees in intercalary

growth and mode of branching, but differs in its base, which

is uniseriate and merismatic and not thick and pluriseriate as

in /. sphcerophora, Kjellm.

Pylaiella, Bory.

P. Utoralis, Kjellm. {Fctocarpus litoraUs, Phyc. Brit., pi. 197.)

1-12 inches long ; sporangia intercalary. 10-14.

/. amphibia, Holm, et Batt. 12. (Fctocarpus amphthius, Phyc.

Brit., pi. 183.)

Order YI.—Aetheocladiace^.

Arthrocladia, Duby.

Filamentous sori of unilocular sporangia,

A.vinosa,Duhj. 12 K 13 K 14 N.

This southern extra-tidal weed is not known on the west or

extreme north coasts. Mrs. Gatty records it from the Down
and "Wicklow coasts. "We have frequently dredged it in the

districts named.

Order YII.

—

Elachisteaceje,

Myriactis, Kiitz.

M. pulvinata, Kiitz. [FlacMstea pulvinata, Phyc. Brit.) 10 H.

11 H. andN.

Unilocular and plurilocular sporangia are known. It grows

parasitically on Cystoseira ericoides, C. foeniculaceus ; at Kilkee,

on Pesmarestia aculeata also.

Elachistea, Duby.

F. scutulata, Duby.

On all the coasts on Himanthalia lorea.

F.flaccida, Aresch. 11 H. 12.

On Cystoseira fibrosa and C. granulata.

F. fucicola^ Fries.

On all the coasts, on Fucus vesiculosus.
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(_Halotlirix lumbricalis, Eke.

This species not yet recorded for Ireland, forms tufts 1 incli

long, not unlike Elacliistea fiicicola or E. flaccid a, with lateral

accumulations, on old leaves of Zostera.]

Giraudia, Derb. et Sol.

G. s2)hacelarioides, Derb. et Sol. 10 N. 14 IS".

This species grows on Zostera, Desmarestia aculeata, &c.,

and might easily be mistaken by the naked eye for small

SpJiacelaria cirrhosa.

Order YIII.

—

Sphacelaeiace^.

In all the members of this group the cell-wall turns black on

treatment with eau de javelle.

i. Sphacelahiace^ CEUSTACE-S.

[_JBattersia mirahilis, Eke.

This interesting species, looking like a Halfsia, covered with

a microscopic Ectoearpus, is not yet recorded for Ireland.]

ii. Sphacelaeiace^ genuine.

S^ihacelaria, Lyngb.

8. radicans, Harv. 12 H. + M. + D. 14 N.

S. olivacea, Pringsh. 12 M.

S. cirrhosa, C. Ag.

On Desmarestia aculeata, etc., on all the coasts.

/. fusca, Holm, et Batt. 12 N.

Chaetopteris, Kiitz.

Ch. plumosa {^Sphacelaria plumosa, Lyngb. in Harvey's Phyc. Brit.,

pi. 87. Cladostephiis plumosus, Holm, in Alg. Brit. rar. No 1.)

12H. + T. 13 H.

Cladosteplms, C. Ag.

C. spongiosus, C. Ag.

On all the coasts.

C. verticillatus, C. Ag.

On all the coasts.
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Halopteris, Ktitz.

S. filicina, Kiitz. {Sphacelaria filicina, Ag., in Phyc. Brit.^

pi. cxlii.). 10-14.

S. (?) Sertularia (Bonn.), Kiitz. {Bphacelaria Sertidaria, Bonn., in

Phyc. Brit., pi. cxliii.) 10. 11. H. 14.

Stypocaulon, Xiitz.

S. scoparium^ Kiitz.

On all the coasts.

Order IX.

—

Mykiokemace^.

Myrionema, Grev.

M. strangidans, Grev. (J/, vulgare.)

Common on the Ulvaceae, on all the coasts.

f. pimctiformis (M. pimctiforme, Phyc. Brit.). 14 Mc.

Forms small spherical tufts, epiphytic on Floridese (Cera-

minm, etc.).

Ascocyclus, Magnus.

A. Leclancherii, Magn. {^Myrionema Leclanclierii, Harv. in Phyc.

Brit., pi. 41.) 10-14. Ou. Rhodymema pahnata, Grev.

A. orbicularis. Eke. 12 IST. • 14 IS".

On Zostera, forming dark patches 1 mm. wide, edges

fringed when dry.

Ralfsia, Berk.

a. Stragidaria.

R. clavata, Crn. 12 N.

Forms orbicular patches, on stone. (Eeinke's "Atlas

d. deutsch. Meeresalg.," Tf. 5 u. 6.)

I. Euralfsia.

R. verrucosa, Aresch. 10-14.

This, the common species, is easily sej)arable from its

substratum.
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Order X.—CnoBDAELiCE-i;.

Spermatochnus, Kiitz.

S. paradoxus^ Bke. {Stilophora Lynglyei, J. Ag., in Phyc. Brit.,

pi. ccxxxvii.) 10. 11 H. 12 T. 14 N.

Grows on Zostera, Cystoseira, and Fiicus. Its branch axils

are rounded ; tlie sori are irregular and projecting. Unilocular

sporangia are known.

Stilopliora, J. Ag.

S. rhizodes, J. Ag.

On all the coasts, except those of counties "Wicklow and

"Wexford. The sori are closer than those of the preceding

species. Both unilocular and plurHocular sporangia are

known.

Chordaria, C. Ag.

Ch. divaricata, C. Ag. 12 T. + Mo.

Ch. flayelliformis, C. Ag.

On all the coasts.

/. /om«, Kjellm. 12 N.

Mpsogloea, C. Ag.

This genus differs from Castagnea mainly in the possession

of unilocular sporangia, Castagnea possessing both unilocular

and plurilocular sporangia.

M. ve7"miculata, Le Jol.

This species has been collected on all the coasts except the

south, and seems to have been overlooked there, as it occurs on

the French and Spanish coasts.

Castagnea, Derb. et Sol.

The medulla is solid or hollow. The plurilocular sporangia

are formed from the upper joints of the peripheral filaments.

In Mesogloea the medulla is solid and loose.

C. virescens, Thur. 10-14.

C. ZostercB, Thur. 11 He. + ^^. 14 JS".

C. GriffithsianaJ. K.g. 10. 11 Mc. 13 N.

Yery like Chordaria flagelUformis in general growth, but

differing in structure. Plurilocular sporangia are unknown.
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Petrospongium, IS'ag.

P. Berlcele.yi,^^Z- H ^- 12 N. 14 K
Now known with both unilocular and plurilocular sporangia.

Leathesia, J. E. Gray.

Z. difformis, Aresch. 10-14.

Phaeostroma, Kck.

Ph. pustulosum, Kck. 12 1^.

Epiphytic on young Laminaria saccharina.

Cohort II.

—

Laminarin^.

Order I.— Scttosiphonace^.

Phyllitis, Kiitz.

Ph. Fascia, KUtz.

This species has a dark olive discoid root, thus being easily

distinguishable from the Laminarias with branching fila-

mentous root. It has plurilocular sporangia.

Scytosiphon, C. Ag.

S. lomentarius, J, Ag. 10-14.

Order II.

—

Chordace^.
Chorda, Stach.

The unilocular sporangia are distributed over the whole

surface. Buffham discovered the plurilocular sporangia, on

plants with twisted thallus, in Ch. Filum.

Ch. Filum, Stackh. 10-14.

Ch. tomentosa, Lyngb. 12.

Order III.

—

Laminaeiace^. (The Kelp-weeds.)

Laminaria, Lamx.

Possesses unilocular sporangia only, variously distributed in

sori.

L. saccharina, Lamx. 10-14.

/. Phyllitis, Le Jol. 12. (Mgvet. Heligoland, p. 255.)

Kuckuck ^regards this variety as likely, by its intertidal

habitat, to remain sterile.
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L. hieroglyphica, J. Ag. 12 N.

Foslie regards tMs as a variety of L. saccharina (Lamx.),

diifering from it in the marginal ornamentation of the lamina.

L. digitata, Edm. 10-14. (The common oar-weed).

/. stenophylla^ Harv. 10. 12.

L. hyperlorea (Gunn), Fosl. 11. 12.

/. typica, Fosl.

This variety is distinguished by Foslie, its founder, from

Z. digitata, Edm., as follows :—Its base is broad, and the

young frond does not split up before the old one falls away.

The stem or stalk is rounder, and nearly all the tips of the new
lamina are fastened to the old one.

Saccorhiza, De la Pyl.

S. hdbosa, De la Pyl.

On all the coasts at very low water.

Alaria, Grev.

A. esculenta, Grev. 10-14.

Cohort III.

—

Spoeochxin^.

Order.

—

Spoeochnace^.

Sporoclinus, C. Ag.

S. pedunculatus, C. Ag.

On all the coasts, extra-tidal.

Carpomitra, Kiitz.

C. Cah-erm, ^utz. 11. 14. (Miss Ball.)

Cohort lY.

—

CutleeijST^.

Order.

—

Cutlekiaceje.

Aglaozonia, Zan.

A. reptans, Kiitz. = A. parvula, Grev.

On all the coasts, extra-tidal. "We have abundantly con-

firmed Harvey's prophecy that dredging would reveal this

species at all points of the Irish coast.

Cutleria, Grev.

C. multijida, Grey. 10- J 4. Extra-tidal.
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Cohort Y.—FuczN'^.

Order.—FucACEiE.

Fucus, Dene, et Thur.

F. anceps, "Ward et Harv. 1.

F. ceranoides, Linn. 10-14.

F. platycarpus, Thur. 1. 12 JN". Probably generally.

F. vesiculosiis, Linn. 10-14.

/. Jaterifructa^ Grev. 12 31.

/.spiralis, Linn. 11. 12 X. This form is Kjellmann's

Fucus Areschovgii.

f. ialtica, J. Ag. 1 1 ilc. 12.

F. serraius, Linn. 10-14.

A scophyllum, Stackh.

A. nodosum, Le Jol. 10-14.

A. Maclaii, Holm, et Batt. 10. 11 Mc. 12 M.

Pelvetia, L>cne. et Thur.

P. canaliculata, Dene, et Thur. 10-14.

Bifurcaria, Stackh.

B. tuherculata, Starkh. 11. 14.

Himantlialia. Lyngb.

H. lorea, Lyngb. 10-14.'

Halidrys, Lyngb.

S. silic[UOsa, Lyngb. 10-14.

Cystoseira, C. Ag.

C. ericoides, C. Ag.

On all the coasts except those of WickloTT and "Wexford.

C. granulata, C. Ag. 10-14 probably.

C. discors, C. Ag. 10-11.

A southern form ; branches beset with rough points, as if

branchlets were broken off.

C. filrosa, C. Ag. 10. 11. 12 M. 14 X. + T.

K.I.A. PEOC., SKR. III., TOL. T. 2 K
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Cohort YI. TlLOPTERIDESr^.

Order.—TiLOPTERiDACEiE.

Tilopteris, Kiitz.

T. Mertensii, Kiitz. {Ectocarpus Mertensii, Ag. Phyc. Brit., pi.

cxxxii.) 12 T. + H. + K
Acinetospora, Born.

A. pusilla, Born. {Ectocarpus pusillus, Griff. Pliyc. Brit., pi.

cliii.)

Dr. Ed. Bornet has figured the unilocular sporangia, which

appear to be extremely rare. (Bull. d. 1. Soc. de Bot. de

France, 1892.)

Cohort YII.—DiCTTOTisr^.

Order.

—

Dictyotace^.

Dictyota, Lainx.

LI. Williams ^ has recently shown that the male reproduc-

tive bodies of this plant are true antherozoids, each provided

with a single spirally-coiled flagellum. These bodies are highly

sensitive to light, and active movement is apparently only

brought about under the influence of light-stimulus. The

oospheres, when liberated, have no cell-wall, attract the an-

therozoids, and, if fertilised, begin to germinate at once. If

not fertilised, they lose the power of attracting antherozoids,

form cell-walls, and, as already described by Thuret and

Bornet, germinate parthenogenetically.

Euckuck,^ when investigating recently the process of repro-

duction in 8c%jtosiplion lomentarius, found that fertilisation

must occur, if at all, before the oosphere enters the resting

condition.

D. dichotoma,'LQ.m:s.. 10-14.

/. implexa, J. Ag. 10-14.

lAnn. Bot., vol. xi., Dec. 1898.

^Ber, d. deutsch. Bot. GeseUsch., xvi., pp. 35-37-
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Taenia, J. Ag.

T.atomaria,J.Ag. 10 K 11. 12 H. 14 B.

One of us found this species growing in quantity in inter-

tidal pools, at Bundoran, Co. Donegal.

[Padina pavonia, Gaill.

This beautiful southern weed, growing at Torquay, in

England, has not yet been found in Ireland.]

Dictyopteris, Lamx.

D.polypodioides, Lamx. {Haliseris polypodioides, Phyc. Brit., pi.

xix.) 10. UMc. + T + K 13. 14 H.

One of us found this interesting weed growing in intertidal

rock-pools at Miltown-Malbay (Co. Clare).

k
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XXVII.

GEOMETEY OE SIJREACES DEEIYED EEOM CrBICS.

By EOBEET EUSSELL, M.A., E.T.C.D.

[Eead June 26, 1899.]

1 . It is well known that the locus of a point P, whose polar quadric-

with regard to a cubic surface is a curve haying its vertex at P', is a

surface of the fourth degree—the Hessian, and that the polar quadric

of P' is a cone having its vertex at P. Such points are called corre-

sponding points on the Hessian, and several elegant properties of this

surface are to he found in Salmon's " Geometry of Three Dimensions."

If the equation of the cubic surface be written in Sylvester's

canonical form

ax^ + ly'^ + c%^ + dv'^ + ew'^ = 0,

where x-^y-v%-\-v-\-io = 0,

the equation of the Hessian is

11111^
ax by cz dv ew

and if the coordinates of P are x, y, %, v, w, those of P' are

1 1 1
J_ ^

ax^ ly^ c% dv^ ew

It is easy to see that the line joining PP' belongs to a congruency^

that is, moves in space subject to two conditions ; and it has been

shown by Sir "William Eowan Hamilton that such lines are in general

bitangents to a surface. Several of the properties of this surface which

we shall denote by the symbol G are discussed in the following pages.

2. Points on the surface.—In order to determine points on this

surface, we have to consider where PP' is met by consecutive lines of

the congruency.

These are the points of contact of PP' with C.



EussELL

—

Geometry of Surfaces derwedfrom Cuhics. 463

Let f, r], {, V, o) be the coordinates of one these points T, then

. t

pi = X + -

pr} = y +
hj

(i;

in passing to points near to PP', i, y), ^, v, w remain iinchanged;

therefore,

f*p = ^-fi-:^U??. (2)
ax' / ax

with four similar equations in y, %, v, w, from which, by putting for

^, f], t, . . ., their values from (1), we easily get

tiX
bp x{ax-'+e) _ xh9 ^f^^'^_ A

ax? — 6 ax- -

bp ?/{h'+0) yt>0
by = —

p h' - ^ h^
26

P

X X'Qp
7, V

J ax- - p

y ^y^p
h/-6

(3)

and since

x-\-y + %-\-v-\-w = 0, b*' + by + bs + bv + bti) = 0,

we have for 6 the equation

% V wX y
+ + = 0, {AY

ax- -6 hf- 6 cz- -6 dv"-

which we shall write

ax^ -$ '

It contains the irrelevant factor 6 ; dividing by this, there remains a

quadratic.

Denoting the roots of this qiiadratic by 6i, 6^, we see that the line

PP' touches C in two points, Tand T', whose coordinates are given

by putting 0^ and O-. for ^ in (1).

1 It is easy to see that this equation may be written

* =0, where A, B, C are any three quantities.
ax (ax"^ —6)

In fact, I, m, oi can he found, so that

Aa-x* + Box"- + C
2 7-2—^— - 2 Ua; + — + .

ax iax' — 6) \ ax ax''

I in nx \

\ ax ax— e/
(5)
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The geometrical interpretation of this quadratic leads to the follow-

ing property of the surface C.

Suppose the line PP' meets the Hessian in two other points, U, V

,

the coordinates of either of these poiats are proportional to

4> ^
ax by

and in order that this point may lie on the Hessian^ we must have

_ 1 ^ X
0,

ax~ + (i>

a\x + ^ '

\ ax

the roots of which are

(J3
= - 6i, and cfi = - Oo.

It follows, therefore, that TU, and T' U' are divided harmonically

by PP' Hence we derive a construction for the surface C. Take a

pair of corresponding points P, P' in the Hessian, produce the line

joining them to meet it again in TI, V ;
the harmonic conjugates of

UTJ' with respect to PP' are the points on the bitangent surface in

which it is touched by PP ' . This is exactly analogous to the property

of the Cayleyan of a plane cubic.

3. The directions of the points near P and P', so tha consecutive

lines of the congruency may intersect, can be readily found.

Erom (3) we have, for the point consecutive to P,

hence the directions are on the lines joining P to the points F, F',

whose coordinates are

«_ _ y
ax^ - 01 hy~ - ^i'

'
'

X y
ax^ - 0^' by' - 6^' '

"

These points F, V are on the Hessian, and they are the points

corresponding to U, U', respectively. The tangent plane to the

Hessian at F is
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and on substituting the coordinates of V in it, we obtain

ax {ax^ - ^o)
=

the line VV is therefore a double tangent to the Hessian, as may
indeed be seen otherwise.

The tangent planes to the Hessian at P and P' obviously pass

through the line VV

.

4. The converse of this theorem is also true. If the line joining

^1) y\i %) ^1) ^^1 to x-i, ^21 ^2) ^2; ^2 touch tlic Hcssiau at these points,

the line joining their correspondents intersects the Hessian in a pair of

corresponding points.

The first condition is satisfied, if

1
reduces to A.-/X- =

a (A«i + /x^2)

and a little reduction shows that this is equivalent to

^ ^1
0,

ax-r

Now let 6, 4>, p he any three quantities, and put

{6xi + Xn) {cfiXi + ^2) - paxi~x^ = ^ 1

(%i + ^2) {^yi + '1/2) - phi^!/2~ = B

(6zi + So) (^Si + Z2) - pczy%" = C

{6vy + Vo) (^Vi + Vo) - pdv^-vi = B
{Ow^ + tOi) (cfiWi + tvs) - pew^wi = E

(6)

then

and

2 -A^ = 6,^5 — + (^ + </.):§ — + SAax^x. axi ax^ ax{'

2^.0
(XOC-\pCi

but ^, <^, p may plainly be determined, so that A = B = C =
; and

therefore, from the last two equations, it follows that B = 0, E=0
at the same time.
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Witli these values of 6, <^, p, we have

= 0, 2 . =0;

and therefore
ax^X2 '

3j/iy2 '

are points in the Hessian on the line joining

1 1 1 1 1 1
to

ax^^ bi/i' etvi ffijPa' ii/o^ ew'i

From (6) we see that they are corresponding points.

5. The coordinates of any point on the line PFmay be written

, ixx txy

p^ = ^ + t£—^^ pv = y +

This will he on the Hessian if

which, since

ax {ax- + /x - ^i)

ax'^ - 6i p qx

ax {ax"- + iJ-
— 0]) ax ax- + fx - Oi

X
is equivalent to 2 — jr •

ax- + fji
- Ui

We therefore see iinally that PF touches the Hessian at F, passes

through V, and also through the point for which jx = Oi - Oo, and

therefore having for its coordinates

ax'' - e. hf - e.

ax- - di by- - Ui

In a similar manner we obtain the remaining points in which P'V
PV\ and P'F" meet the Hessian.
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In the figure, all the points marked, with, the exception of T and

jT', lie on the Hessian, and in each case the " x coordinate " is given.

From these values the pairs that are correspondents are easily seen,

"We may also verify that the line joining the points

ax" - Vi

ax {ax^ - 6z)

ax^ - 6i

touches the Hessian at Z7; for any point on this line has for its

coordinates

{ax" - B) {ax' - $,) ^ {If - ^) (^/ - ^0
^^~ ax{ax'-e^) '

^'^
hy{hf-6-,) '

'"

and if this lies on the Hessian, we have

X {ax' - 62) = 0:
{ax~ - 6) {ax- - ^1)

or, replacing by partial fractions, and making use of the identity

_ X

this equation becomes

ax' - Ox

-6-, x

0,

0,
V - tfi ax" - U

and therefore two values of 6 are each equal to 62.
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6. The inflexional tangents at P are obtained as follows :

—

Let one of them meet W in a point whose coordinates are

Xx jxx Xy fxy

ax" - 62 ax'' - e^ dy^ - 6^ If' - Qx ' '

tlien a point on the line joining this to P will lie on the Hessian, if

0. •

1 + P 715—F + P—.—^Jax^ — 61

Now, Q = 0, and -3— = are both satisfied hj p = 0, and so also
dp

1 [X {ax-" -6{) + IX (ax^ - e^)^

^m {ax" - e,)\ax' - e^f ~ '

or, making use of the identity (5),

thus showing that the inflexional tangents at P or i" divide harmo-

nically the line VV.
The expressions

X
admit of representation in another form. If % —-—- be reduced to

ax~ - 6

a single numerator and denominator, we get

^ X Re (^^ -^Pd+ Q)

ax^ - e {ax'' - 0) {hf- - 6) {cz^ - 6) {dv' - Q) {ew- -

=f{0){e-6,){e-d,),

where 0^ and O^ are roots of 6'' + P6 ^ Q ^ ;
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aud the above equation for A : /x, becomes

A.2

0.
{ax" - 6,) {hy^ - 6,) {cz" - 6,) {dv^ - d^) {eid" - 0,

It is unnecessary to write out the corresponding formula for the

inflexional tangents at P'.

7. 27ie class and order af the Congruency

.

—The class of the con-

gruency is the number of lines joining corresponding points that lie

in a given plane. This number is 3, and the subject is fully discussed

(Salmon's " Geometry of Three Dimensions," Art. 529).

That the order is 7 may be seen by considering the number of

lines joining corresponding points that pass through the point TJ on

the Hessian (see figure). TJ being given, so also is V, and V lies in

tangent plane at V \ it is in fact the point of contact of any one of

the six tangents from the node to the quartic section of the Hessian

by the tangent plane at V. The lines joining ^to the six correspon-

dents of the points V are six lines of the congruency, and in addition

there is the line TJV.

The following is a general analytical investigation of this number
for any point :

—
If the line joining two corresponding points pass through a fixed

point x'y'z'v'oi, then

ox = X A ,

ax

or

hence

lyy' cz%' dm'

2%f^axx' - lyy')

ax^ + A. hy'^-\-X cz^ + A dv'^ + A eiv"^ + A
'

c%\axx' - lyy') - cz%'{ax'^ - hf) + ahxxjixy' - x'y) = 0,

dv\axx' - lyy') - dvv'iax"^ - hf) + alxyixy' - x'y) = 0,

ew\axx' - lyy') - eww'{ax^ - hf) + alxyixtf - x'y) = 0,

a;+y + z + v + w = 0.

cz'^ax^ - Ixf) + ^ c^z'\ax^ - UfJ - '^alcxyixtj - x'y) {axx' - lyy')

= %'{jxx^ - h/) ± \z''^{ax^ - ly'^Y - 4 "^xy[xy' - x'y) {axx' - lyy')
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with two similar equations for v and w ; adding these, we have

2{x + y) {axx' - hjy')

= (^' + y') («-^^ - %^) ± 2 h'o{ax^ - %2)2 _^_^y(^^yf_^iy\^
[axx'- hyy').

When this expression is rationalised the result is of degree 16; it is

satisfied by putting axx' - hyy' = 0, and also by putting xy' -x'y = 0:

there are therefore 14 points common to the surfaces, and therefore

7 lines through x'y'z'v'w' which connect corresponding points.

8. The tanyent planes to the surface C.—The plane of the two lines

which intersect in T will touch C at T', and the plane containing the

two that intersect in T' will touch it at T ; but we have seen in Art.

3 that the two directions at P, for which consecutive lines of the

congruency intersect in ^ and T', are those joining P to Fand V

;

we infer therefore that the planes PP'V and PP' V touch C at the

points Tand T'^ respectively.

From the values of the coordinates of these four points, viz. :

—

P. . . X, y, z, V, w,

P. .

V. .

v.

.

by' cs' dv' ew

hf-e^ c%^~e^ dv'-d^ etv-'-e^'

e: if--e^ c%^-e^' dv-'-e^

we immediately deduce that the equation of the tangent plane at T is

= 0,

and of the tangent plane at T' is

2-^ = 0.
ax~ —

It may here be observed, though it will afterwards appear more

naturally, that the tangent plane at T touches at T the polar quadric

(cone) of V with respect to the cubic, and a similar statement is true

for the tangent plane at T' . "We easily verify this by considering the

polar cone of V, its equation is
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and it obviously contains the line PP' as a generator ; the tangent

plane to this cone through PP' is obtained by writing down the polar

plane of P' with regard to it, and from its identity with the tangent

plane at T, we may define the litangent surface C as the envelope of

polar quadrics that are cones.

9. The polar plane of the point T with"respect to the cubic is

ax^ (IX'

this is evidently identical with the polar plane of V, and is therefore

the tangent plane to the Hessian at V.

"We can now locate the eight poles of the tangent plane to the

Hessian at V. Take the point U corresponding to it, and draw the

six lines through it which connect a pair of corresponding points
; the

six points T on these lines are six of the poles, the remaining two, of

course, coincide with F itself.

From the above we see that the bitangent surface C may be

defined :

—

(1.) The locus of points whose polar planes with regard to the

cubic touch the Hessian. In this result the squai-e of the Hessian

would appear as a factor. If therefore we obtain the condition that

the Hessian may be touched by the plane

ax'X +hfY+ c^'Z + dv" V+ew^Jr=0

the result is CK~ = 0.

The class of the Hessian being 16, it immediately follows that the

degree of C is 24.

(2.) The envelope of polar quadric cones.

10. The Degree and Class of C.—In Salmon's " Geometry of Three

Dimensions," Art. 510, it is proved that if ^ and v be the order and

class of a congruency, and M and N the order and class of the bi-

tangent surface ; then
M- N=2{ix-v);

putting Jf = 24, /A = 7, i/ = 3,

we have iV= 16.

"We shall also determine the value of N directly from geometrical

considerations (see Art. 13).
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11. Since the polar cones having their vertices at P and P' touch

the surface C in two sets of six points that are respectively poles of

the planes P'VV and PVV, they are situated on the curve of inter-

section of the polar cones of Fand V ; but it has already been seen

(Art. 7) that these cones have the line PP' as a common gene-

rator ; therefore the twisted cubic which is the remaining portion of

the curve of intersection passes through the twelve contacts of the

cones having vertices at P and P'.

12. The comflete intersections of the tivisted nibic and the line PP'
with C and the Sessian.—Through the line W can be drawn twelve

tangent planes to the Hessian distinct from the tangent planes at V
and V'\ the eighty-four poles of these fourteen planes that lie on

the surface C will therefore be situated either on the line PP' or the

twisted cubic referred to in Art. 10. Now since the equation of the

polar plane of any point on the line PP' is of the form

%x[ax'^ ^Uo,

there are always two points harmonic conjugates with regard to PP'
which have a given common polar plane passing through the lineW

.

The only exceptions are in the cases of the points P and P' . We can

now arrange the eighty-four poles of the fourteen planes in the

following table :

—

Of the eight poles of tangent plane at Ftwo are coincident at XT,

one at T, and five on the twisted cubic, and we can similarly account

for the poles of the tangent plane at V

.

Of the eight poles of the tangent plane at P two are coincident at

P'^ and the remaining six are on the twisted cubic, and similarly for

the tangent plane at P' ; finally, for each of the remaining ten

planes two coincident poles are on the Hessian, two on the line PP'

^

and four on the cubic. These ten pairs of points and the two contacts

at T and T' is the complete intersection of PP' with C.

In order to account for the points in which the bitangent surface

is met by the twisted cubic, it is only necessary to observe that the

polar cone having its vertex at TJ touches C in six points, one at T^

and in five other points on the twisted cubic ; these six points being

the poles of the tangent plane to the Hessian at V\ we see therefore

that the twisted cubic touches C in ten points, meets it in two hexads,

and in ten tetrads, or seventy-two points in all.

The same cubic intersects the Hessian in TJ, U', and the points of

contact of the ten planes in this article.
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13. Let us now recall a property of the Hessian and Cayleyan of a

plane cubic curre.

If the line joining a pair of corresponding points PP' on the

Hessian meet it again in IT, the polar conies of P and P' are pairs of

lines touching the Cayleyan, and the four points of contact lie on a line

passing through ZT", which we may call a companion line ; the two

lines form a polar conic, and this companion line touches the Cayleyan

in a point whose polar line with regard to the cubic touches the

Hessian at V the correspondent of U.

If the line joining a pair of corresponding points on the Hessian

of a cubic surface meet it again in U, U', the polar quadrics of P and

P' are cones touching C and the twelve points of contact lie on a

twisted cubic passing through U, V , which we may call the com-

panion curve ; the line PP' and this curve determine two polar cones,

and this companion curve touches C in ten points whose polar planes

with regard to the [cubic are tangent planes to the Hessian at points

V, V, the correspondents of U, V

.

14. The Class of C.—In any plane there are three lines joining

corresponding points, and for the plane PP'Vixoxn. Art. 3, we see

that of these lines two coincide with PP' and the third is TIV. If,

therefore, we require to know how many tangent planes to C can be

drawn through" UV we have at once the solution. The six lines PP'

which can be drawn through U, and the six through F (see Art. 7)

when joined to UV give twelve tangent planes ; but UV being a

double tangent line to C four more planes (two coincident pairs) have

to be added to^the twelve. The Class is therefore 16 as was before

determined.

15. The sections of the Cubic and Sessian hj the li-planes

X Ja = yjh = z^c = vjd = tvje.

If X, y, z, V, IV be the coordinates of any point on the Hessian the

equation of the tangent plane at the corresponding point is

«^-X+ hfY^ cz^Z^ dv^V+ ew'JV= ;

this plane will pass through the double point 0, 0, 0, 1, - 1, if

dv~ - ew^ = 0.

We see, therefore, that the plane vJd- wje = intersects the

E.I.A. PEOC, SEE. III., VOL. V. 2 1
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Hessian in the line t? = 0,

may be written
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= 0, and a cubic curve whose equation

1 1

ax hy

X + y

c% dv

+ «; 1 +
Ji

(8)

and that the section of the cubic surface by the same plane is

ax^ + ly'^ + c-3^ + dv' i 1 -}

X { y + % + v\l +

= 0,

=

(9)

From the above "we easily infer

—

(1.) The curve (8) is the Hessian of the curve (9).

(2.) All points of the Hessian surface on the curve (8) have their

correspondents on the same curve, and that these pairs of points are

correspondents on the curve (8) in the sense in -which the -word is used

in the geometry of plane cubic curves.

(3.) The line joining a pair of corresponding points on the curve

(8) -which -we kno-w touches the Cayleyan of (9) (see Salmon's " Higher

jplane Curves") must touch the bitangent surface in the same point;

hence this Cayleyan is part of the section of C by the bi-plane

vjd - wje = 0.

(4.) The tangent cones from the node to the Hessian are cubics

whose curves of contacts are

''i
!

do

1 11— + ^ + —
ax by cz

X + y + %-^ v\l +
Je.

> (8)

d

111 J^ n— + J- + — + — = 0,
ax by cz dv

X 'r y + Z {- v{ 1-"^

>,

Xs
(10)
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the equations of the cones being

{x + y + %) {oci/z + cazx + abxxj) - abc ^-^——^::^— xy% =
de

{x^-y + z) {lcy% + catx + alxy) - ale ——r^— ^ys =
(aj6

(11)

These cones hare three generators in common

0, 1,-1; -1, 0, 1; 1,-1,0,

and touch along the three corresponding to them

1, 0, 0; 0, 1, 0; 0, 0, 1.

15. Tlie sections of the litanyent surface hy the li-pla7ies.—Let P be

any poiat on the curve (8), P' its correspondent, Z7the third point in

which the line joining them meets the cuxye, and U' the point in

which it meets v = 0, w = of the two contacts of PP' with C, Tia

on the Cayleyan (Art. 14), and T' is the harmonic conjugate of If',

and it is not difficult to prove that the locus of T' for points Z7'

situated on the line v = 0, w = is a cubic curve ^ which passes

through the nodes

0,1,-1,0,0; -1,0,1,0,0; 1,-1,0,0,0.

The tangent plane to (7 at T' is the plane PP'V{Ait. 7), which

in the case under consideration reduces to

vjd-wje= 0;

we see, therefore, that this bi-j)lane touches C along the whole length

of the curve (11).

"We have now accounted for a sextic section and the square of a

cubic, and the remaining curve of the 12th degree is the locus of

points in the plane

vj^ -^vJe = 0,

1 This cubic curve may also be obtained by expressing that the polar of x, y, z, v,

-^—3: V touches the IcYZ + caZX + ahXY=0, the tangent cone to the Hessian

at the node. The result is

'^ he {ax"^ — dv'^) + \/ ca [by''' — dv-) + \f ab [cz^ — dv-) =

/ ^/.i^ J. (12)

which, -when rationalized, has v as a factor and leaves a cubic.
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wliose polar planes touch the second cubic tangent cone which can be

drawn from, the node to the Hessian, and whose curve of contact is the

curve (10).

It has just been seen that the tangent plane to Cat T' is the plane

and since the node 0, 0, 0, 1, - 1 is the correspondent of every point

on the line v - 0, w = 0, it follows that PP' V, the tangent plane at

T, is the plane joining the line PP' to the node, and therefore from

the node can be drawn to C two tangent cones whose curves of contact

are plane curves, the Cayleyans of the sections of the Hessian by

V ^d ± IV ^e = 0.

In addition, through it, pass the six planes

^J« = ± yJ^ = ± Jc,

each of which touches it along a cubic curve. (Note, Art. 15.)

The further discussion of the surface is reserved for another paper.
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XXVIII.

A LIST OF THE MAEIXE MOLLUSCA OF IRELAND. Br
A. R. mCHOLS, B.A. (BEPOBT FEOM THE FAUNA
AND FLORA COMMITTEE.)

[Eead May 8, 1899.]

MoEE than forty years have elapsed since the puhlication of the fourth

Tolume of Thompson's "Natural History of Ireland," which contained

an account of the distrihution of the marine MoUusca of Ireland as

then known. During this interval the Deep Sea Dredging Expeditions

of the "Porcupine," 1869, Royal Irish Academy, 1885, 1886, 1888,

&c., have considerahly extended our knowledge of the MoUuscan
Fauna of the deep water off the western coasts of Ireland. Dredgings

have also taken place off the N.E. coast, and shore collectings have

been made at various places round the coast.

The marine area of Ireland may he divided into two portions, a

shallow water district whose depth ranges fi'om to 100 fathoms,

and a deep water district with a depth ranging from 100 to 1000

fathoms. The boundaries of this shallow water district are the 56°

parallel of latitude on the north, a line half-way between Scotland,

Wales, and England on the east, the 49° 30' parallel of latitude on

the south, and the 100 fathoms line on the west: The deep water

district is practically confined to the western coast, and comprises the

area contained between the 100 fathoms line and the 1000 fathoms

line, and the parallels of latitude 56° and 49° 30'. Canon Norman
has suggested the 1500 fathoms line as the limit of the deep water

marine area of the British Isles, because it forms a more natural

boundary; but off the N."W. coast of Ireland the 1500 fathoms line

does not appear to be reached for nearly 1000 miles. The 1000

fathoms line gives a more convenient and circumscribed area, and I

have therefore adopted it in this list. If the 1500 fathoms line had

been chosen, the only difference would have been the addition of 12

deep water species.

For the convenience of denoting the distribution of the species

round the coast of Ireland, I have divided it into six provinces,

E.I.A. PHOC, SEE. m., VOL. V. 2 M
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correspouding more or less with tlie configuration of the land, as

folloTTS :~

i. JTorth-East. From ]!L[alin Head, Co. Donegal, to St. John's Point,

Co. Do^ivn.

ii. East. From St. John's Point to Carnsore Point, Co. "Wexford.

iii. South. From Camsore Point to Cape Clear, Co. Cork.

iv. South-West. From Cape Clear to Loop Head, Co. Clare.

T. West. From Loop Head to Erris Head, Co. ^^Liyo.

vi. ISTorth-West. From Erris Head to Halin Head.

Jlr^U'sh'MU-cs

Map shotvixg the SHALLO^n^ axd Deep Water Distmcts axd the six

Phovinces.

A.—ilalin Head. C—Carnsore Point. E.—Loop Head.

B.—St. John's Point. D.—Cape Clear. F.—Erris Head.

The limits of these provinces are nearly the same as those pro-

posed by Dr. E. P. Wright in " Proc. Dub. UniT. ZooL and Bot.

Assoc," I., 1859, for the distribution of the Irish Actiniae.
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In this list those species that have only been procured in the

deep -^ater district are included in square brackets, and can thus be

easily distinguished.

The more important varieties are included, but their distribution is

not by any means satisfactorily known, as they have only occasionally

been recorded.

The Mollusca obtained at Baltimore, September, 1895, and at

Dungarvan, October, 1896, by Professor Johnson and myself , for the

Fauna and Elora Committee of the Eoyal Irish Academy, are included

in this list ; also the Mollusca that were dredged in the Hoyal Dublin

Society Fishiug Survey, 1890, 1891, and which were determined by

Mr. H. K. Jordan. Otina otis, Alexia denticulata, MdamfUB liden-

tatus, and the species of Paludestrina {Hydrohici) were included by

Dr. ScharS in "The Irish Land and Freshwater Mollusca," in Irish

Naturalist, i., 1892, and are not repeated in this list. I have also

omitted a large number of species of Mollusca which have at various

times been recorded as Irish, but have been wrongly determined, im-

ported in ballast or otherwise, or have only been found in a fossil state.

The arrangement of the families and genera follows closely that

adopted by Cooke in "The Cambridge INatural History," iii., 1895.

As regards nomenclature, papers by Chaster, Melvill, Monterosato,

iN'ewton, I^orman, Smith, &c., have been consulted, but whenever the

name in this list differs from that employed by Jeffreys in "British

Conchology," I have also given Jeffreys' name.

The general distribution of each species is given briefly, and has

been principally derived from Jeffreys' "British Conchology" and

his other writings ; the "Challenger" Eeports, the works of Cams,

Dall, Kobelt, Locard, Monterosato, JSTorman, Sars, YerriD, AYatson,

&c., have also been referred to.

My best thanks are due to Mr. James Thompson, of Belfast, for

the loan of the late Mr. "W. Thompson's Manuscript for the

4th volume of the " ISTatural History of Ireland": to Mr. B. L.

Praeger for allowing me to consult his notes on the Mollusca of the

JSTorth of Ireland : to Professor D'Arcy W. Thompson for a list of

Mollusca obtained at Boundstone : and to Mr. G. P. Parran for a list

of Mollusca collected at ]S'arin Strand, county Donegal. The species

in both these lists were determined by Dr. G-. TV. Chaster. I am also

indebted to Dr. Chaster and Mr. J. T. Marshall for assistance in deter-

mining some critical species.

Excluding some very doubtful Irish species, the number of species

of marine Mollusca recorded in Thompson's "Natural History of

2 51 2
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Ireland," vol. iv., is 350. The total number of species in this list is

546, 67 of which belong entirely to the deep-water district. The

number of species of marine Mollusca that have been taken in less

than 100 fathoms depth on the British coasts is 605 ; the number in

this list is 479, or rather more than 79 per cent. If we exclude the

Ascoglossa and ISTudibranchiata which have only been collected at a

few places on the Irish coast, this list contains 417 species out of a

total of 488 British species, or nearly 86 per cent.

The only shallow-water species peculiar to the Irish Fauna are two

l^udibranchs, viz. Lamellidoris ididiana, found by Mr. W. Thompson

on oysters from the coast of Down or Antrim, and ^olis smguinea,

found in Eoundstone Bay by Canon Norman.

The following species taken in the Irish shallow water district do

not appear to have been yet recorded from other British coasts, viz. :

Circulus strtakis, Homalogyra poly&ona, Somalogyra Fischeriana, Retro-

tortina fuscata, Cassidaria rugosa, Brachystomia subollonga^ Pyrgulina

clathrata, Turlonilla delicata, Neptunea despecta, Diaphana quadrata,

Dexiolranchmi paucidens, Lamellidoris nmricata, Lamellidoris Loveni,

Dentalitmi panormitanum, Lentaliimi agile, N-ucula corhdoides, Nucu-

lana pimlla, Ostrea cochlear, Becipula ovata, Lepton ohliquatum, Lyon-

siella abyssicola, and Lyonsiella inscidpta. Ten of these species are

southern, three are northern, one is pelagic, and the remaining eight

belong rather to the deep water district.

List of the more important "Works and Papers referring to the

Irish Marine Mollusca:

—

Adams, B. W. :

'60. Note on Corlula rosea. Ann. & Mag. Nat. Hist., (3) vi.,

p. 455.

'78. British Association Guide to the county of Dublin. Part ii.

Mollusca, pp. 54-70.

Alcoce:, T. :

'65. Notes on Natural History Specimens lately received from

Connemara. Proc. Lit. and Phil. Soc, Manchester, iv.,

pp. 192-208. Mollusca, pp. 200-208.

Aldee, J. :

'44. Description of some new British species of Eissoa and

Odostomia. Ann. & Mag. Nat. Hist., xiii., pp. 323-

828.



Nichols—A List of the Marine Mollusca of Ireland. 481

Aldee, J. and Hancock, A.

:

'44. Description of a new Genus of ITudibrancliiate Mollusca,

with some new Species of Eolis. Ann. & Mag. ]S"at. Hist.,

xiii., pp. 161-166.

'45. A Monograph, of the British Nudibranchiate Mollusca. Eay
Society.

Allman, G. J. :

'45. On the Anatomy of Actceon, with remarks on the order

Phlebenterata of M. de Quatrefages. Ann. & Mag. I^at.

Hist., svi., pp. 145-163.

'46. ISTote on a new Genus of Nudibranchiate Mollusca. Ann. &
Mag. jSTat. Hist., xvii., pp. 1-5.

Bailt, W. H. :

^Qb. jSTotes on Marine Invertebrata collected on Portmarnock

Strand. Proc. l^at. Hist. Soc, Dublin, iv., pp. 251-

258.

Ball, E. :

'41. On a species of Loligo found on the shore of Dublin Bay.

Proc. Poy. Irish Acad., i., pp. 362-364.

'42. l^otes of the Acetabuliferous Cephalopoda of Ireland, includ-

ing two new species of Eossise. Proc. E. I. Acad., ii.,

pp. 192-194.

Benkett, E. T. :

'25. Description of an hitherto unpublished Species of JBiiccinum,

recently discoyered at Cork. Zoological Journal, i.,

pp. 398-399.

BOTJENE, G. C. :

'90. Eeport of a Trawling Cruise in H.M.S. " Eesearch " off the

South-west Coast of Ireland. Jouru. Mar. Biol. Assoc.

(n.s.), i., pp. 306-321. Mollusca, pp. 312-314.

Bkowj^, T. :

'18. Account of the Irish Testacea. Memoirs of the "Wernerian

J^at. Hist. Soc, ii., pp. 501-536.

'44. Illustrations of the recent Conchology of Great Britain and

Ireland. Second edition.

Beowneigg, W. B. :

'60. Occurrence of Teredo norvegica at Tankardstown, county

AYaterford. Proc. Dublin Univ. Zool. & Bot. Ass., ii.,

pp. 79-80.

Betce, J. :

'31. Tables of Simple Minerals, Eocks, and Shells. Belfast.
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BlTXWEK, J. :

'26. On the Isocardia cor of the Irish Seas. Zool. Jour., ii.,

pp. 357-361.

BtrxTON, E. C.

:

'67. lanthina frag His in Dingle Bay. Zoologist (2), ii., p. 954.

Chaster, G. "W. :

'95. IS^otes on a few of the less known British Marine Mollusca.

Journal of Malacology, iv., pp. 56-59.

'97. Adeorlis unistdcatus, new species, from the Irish coast.

Journal of Conchology, viii., p. 373.

'97a. a day's dredging off Ballycastle, county Antrim. Irish

Naturalist, vi., pp. 120-125.

'97b. ISTotes on the Marine Mollusca of Rathlin Island. Irish

JSTaturalist, vi., pp. 184-187.

'98. A Eeport upon the Mollusca (excluding the Cephalopoda

and IS'udibranchiata) obtained by the Eoyal Irish Academy
Cruises of 1885, 1886, and 1888. Proo. E. I. Acad. (3),

v., pp. 1-33.

CoCKEEELL, T. D. A.

:

'85. The Mollusca of Kerry. Hardwicke's Science Gossip,

xxi., p. 279.

'87. Marine Mollusca of Kerry. Zoologist (3), xi., pp. 115-116.

Cooke, A. H. :

'82. On the Mac Andrew Collection of British Shells. Journ. of

Conch., iii., pp. 340-384.

Dickie, G. :

'58. Eeport on the Marine Zoology of Strangford Lough, county

Down, and corresponding part of the Irish Channel. Eeport

British Association for 1857, pp. 104-112.

DiLLWTisr, L. "W.

:

'17. A Descriptive Catalogue of Eecent Shells. Yols. i., ii.

DoNOVAif, E.

:

1799-1803. The I^Tatural History of British Shells. Yols. i.-v.

Faeean, C. :

'45. Upon the rare species and peculiar habits of the shells of the

western coast, and of the characteristic features of Eound-

stone and Birterbie Bays, Connemara. Seventh Ann. Eep.

Dublin ]S"at. Hist. Soc, pp. 14-16.

'55. On Pecfuncuhis glycymeris, and on the local range of Mollus-

cuous animals traced with the dredge. Natural History

Eeview, ii. {Proc), pp. 31-33.
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FAEEAlf, C.

:

'57. On Alcera hullata. Nat. Hist. Eev., iv. {Proc), pp.

74-78.

'60. Observations on the peculiar local position of some species of

the Pholadidae on the coast near Dungarvan, &c. Proc.

JS'at. Hist. Soc, Dublin, i., pp. 135-143. (Eeprinted from

Saunders'' News-Letter.)

'60a. On the discovery of Bulla hydatis. Proc. Nat. Hist. Soc,

Dublin, i., pp. 143-145. (Eeprinted from Saunders^

' News-Letter.)

FoEBES, E.

:

'53. Eemarhs on a species of Sepiola new to Britain, and first

procured in the neighbourhood of Belfast. Eep. Brit.

Ass. for 1852 {pt. 2), pp. 73-74.

FoEBES, E. and Hanley, S. :

'53. A History of British Mollusca and their shells. Vols, i.-iv.

Fkazee, "W". :

'71. On the Distribution of Isocardia cor along the Irish coast,

with Eecord of its Discovery in Dungarvan Bay by John

Good, Esq. Proc. Nat. Hist. Soc. Dublin, v., pp. 189-

190.

Galwet, Miss Honoria:

'88. On the marine shells of Magilligan Strand, county Tyrone

[recte Derry]. Journ. of Conch., v., pp. 267-270.

Gamble, F. W. :

'96. Notes on a Zoological Expedition to Valencia Island, co.

Kerry. Irish Naturalist, v., pp. 129-136.

Geaingee, J. :

'59. On the shells found in the Post-Tertiary Deposits of Belfast.

Nat. Hist. Eev., vi. {Proc), pp. 135-151.

Haddojj-, a. C. :

'86. Eecent Contributions to the Marine Invertebrate Fauna of

Ireland. Zoologist (3), x., pp. 1-8.

'86a. Preliminary Eeport on the Fauna of Dublin Bay. Proc.

E. I. Acad. (2), iv., pp. 523-531.

'86b. First Eeport on the Marine Fauna of the South-west of

Ireland. Nudibranchiata. Proc. E. I. Acad. (2), iv.,

p. 632.

'88. Second Eeport on the Marine Fauna of the South-west

of Ireland. Narrative of Cruise. Proc. E. I. Acad. (3),

i., pp. 31-45.
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Haet, H. C. :

'92. J^otes on Marine MoUusca collected on the coasts of Donegal

and Dublin. Zoologist (3), xvi., pp. 51-56, 105-107,

139-141, 181-183.

'92a. Sjnrula, lanthina, and Velella at Lough Swilly, Co.

Donegal. Zoologist (3), xvi., p. 414.

Eassall, a. H. :

'42. A List of Invertebrates found in Dublin Bay and its vicinity.

Ann. & Mag. J^at. Hist., ix., pp. 132-134.

HEEDiTAN, "W. A. :

'91. The Biological Eesults of the Cruise of the s. y. " Argo "

round the west coast of Ireland in August, 1890. Proc.

Liverpool Biol. Soc, v., pp. 181-212, Mollusca, pp. 204-

205.

Holt, E. W. L. :

'92. Survey of Pishing Grounds, West Coast of Ireland, 1890-

1891. Eeport on the Piesults of the Pishing Operations.

Sc. Proc. Ptoy. Dublin Soc. (n.s.), vii., pp. 225-387.

HOPEINS, "W. :

'55. Occurrence of lantlmia commimis and Sjnrula Peronii at

Kilkee. JN'at. Hist. Eev., ii. {Proc), pp. 97-99.

HoTiE, W. E.

:

'86. " Challenger " Ptcport, vol. xvi. Cephalopoda.

'91. Note on a Britisli Cephalopod

—

lUex ellancB (Ball). Journ.

Mar. BioL Ass. (if.s.), ii., pp. 189-192.

HinjrpHEEYS, J. D. :

'45. Memoranda towards a Pauna of the county of Cork. Marine

Mollusca, pp. 9-19.

HimsT, C. H.

:

'96. Pauna of Belfast Lough. Irish Is'aturalist, v., pp. 271-272.

Htndiiain-, Gr. C.

:

'58. Eeport of the Proceedings of the Belfast Dredging Com-

mittee. Eep. Brit. Ass. for 1857, pp. 220-237.

'58a. jS"otice of a curious Monstrosity of Perm in the Fusiis anti-

quus. Eep. Brit. Ass. for 1857 {2^t. 2), p. 104.

'59. Eeport of the Belfast Dredging Committee. Eep. Brit. Ass.

for 1858, pp. 282-293.

'60. Eeport of the Belfast Dredging Committee for 1859. Eep.

Brit. Ass. for 1859, pp. 116-119.

Jeffreys, J. G.

:

'47. Descriptions and iS'otices of British Shells. Ann. & Mag.

ISTat. Hist., xix., pp. 309-314; xx., pp. 16-19.
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Jeffreys, J. G. :

'48. British Mollusca. Ann. & Mag. Nat. Hist. (2), i., pp. 239-240.

On the recent species of Ododomia, a genus of Gastero-

podous MoUusks inhabiting the seas of Great Britain and

Ireland. Ann. & Mag. JS'at. Hist. (2), ii., pp. 330-351.

'50. Supplementary Notes on British Odostomise. Ann. & Mag.

Nat. Hist. (2), v., pp. 108-110.

'51. Note on the Chemnit%ia Gulsonceoi Clark. Ann. &Mag. Nat.

Hist. (2), yii., pp. 27-28.

'58. Gleanings in British Conchology. Ann. & Mag. Nat. Hist.

(3), i., pp. 39-48
; (3), ii., pp. 117-133.

'59. Further Gleanings in British Conchology. Ann. &Mag. Nat.

Hist. (3), iii., pp. 30-43, 106-120; (3) iv., pp. 189-201.

'60. A Synoptical List of the British Species of Teredo, with a

notice of the Exotic Species. Ann. & Mag. Nat. Hist. (3),

vi., pp. 121-127.

'63. British Conchology, vol. ii.

'64. Remarks on Stylifer. . . . Ann, & Mag. Nat. Hist. (3), xiv.,

pp. 321-334.

'65. British Conchology, vol. iii.

'67. British Conchology, vol. iv,

'69. British Conchology, vol. v,

'69a. The Deep-Sea Dredging Expedition in H.M.S. "Porcupine."

Nature, i., pp. 135-137, 166-168.

'76. Preliminary Report of the Biological Results of a cruise in

H. M. S, " Valorous " to Davis Strait in 1875. Proc. Roy.

Soc, XXV., pp. 177-230.

'76a. New and peculiar Mollusca . . . procured in the " Yalorous "

Expedition. Ann. & Mag. Nat. Hist. (4), sviii, px?.
424-

436, 490-499.

'77, New and peculiar Mollusca . . . procured in the "Yalorous"

Expedition. Ann. & Mag. Nat. Hist. (4) xix., pp. 153-

158, 231-243, 317-339.

On the Mollusca procured during the "Lightning" and
" Porcupine " Expeditions, 1868-70 :

—

'78. Parti. Proc. Zool. Soc, pp. 393-416.

'79, Part II. Proc. Zool. Soc, pp. 553-588,

'81. Parts III., IV. Proc. Zool. Soc, pp. 693-724, 922-952.

'82. Party. Proc. Zool. Soc, pp. 656-687.

'83. Part vi, Proc. Zool. Soc, pp. 88-115.

'84. Parts vir., viii. Proc Zool. Soc, pp. 111-149, 341-372.

'85. Part ix. Proc. Zool. Soc, pp. 27-63.
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JOEDAN, H. K.

:

'90. On the species and varieties of tlie genns Fusus which

inhabit the seas surronnding the British Isles. Journ. of

Conch., vi., pp. 225-239.

'92. Report on some species of the genera Bi(ccinum, Buccinopsis,

and Fusus, dredged off the South-West of Ireland. Proc.

E. I. Acad. (3) ir., pp. 391-396.

KiNAHAK, J. E,. :

'59. Notes on Dredging in Belfast Bay, with a list of species

[of Crustacea]. Nat. Hist, liev., vi. [Proc), pp. 79-86,

'60. Eeport of Dublin Bay Dredging Committee for 1858-59.

Hep. Brit. Ass. for 1859, pp. 80-81.

'61. Eeport of the Committee appointed to dredge Dublin Bay.

Eep. Brit. Ass. for 1860, pp. 27-31.

King, W. :

'62. Preliminary notice of the Organic and Inorganic Objects

obtained from the soundings of H. II. S. " Porcupine " off

the West coast of Ireland. Nautical jMagazine, pp. 600-

602, 655-658.

'63. Notice of some Objects of Natural History lately obtained

from the Bottom of the Atlantic. Eep. Bdt. Ass. for 1862

{pt. 2), pp. 108-109.

Leach, W. E. :

'52. Synopsis of the MoUusca of Great Britain.

Mac Andeew, E. :

'57. Eeport on the marine Testaceous Mollusca of the North-

east Atlantic and neighbouring Seas, and the physical

conditions affecting their development. Eep. Brit. Ass.

for 1856, pp. 101-158.

M'Caxla, W. :

'36. [A list of species of shells found near Eoundstone.] Mag.

Nat. Hist., ix., p. 130.

MACJaNTOSH, H. "W.

:

'84. Eeport on Irish Zoophytes. Part i. Proc. E. I. Acad.,

(2), iv., pp. 52-58.

Marshall, J. T. :

'90. Dredging off Connemara. Journ. of Conch., vi., p. 250.

'93. Additions to "British Conchology." Journ. of Conch., vii.,

pp. 241-265.

'94. Additions to "British Conchology." Addenda. Journ. of

Conch., vii., pp. 379-385.
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Maeshall, J. T. :

'95. Alterations in "British Concliology." Journ. of Concli.,

viii., pp. 24-41,

'97. Additions to ''British Conchology." Journ. of Conch., viii.,

pp. 338-372, 385-395.

'98. Additions to " British Conchology." Journ. of Conch., ix.,

pp. 61-74, 120-128.

'99. Additions to "British Conchology." Journ. of Conch., ix.,

pp. 129-138, 165-171.

More, A. G.

:

'70. Report on the Collections made in Kerry [during the summer
and autumn of 1868]. Journal Boy. Duh. Soc, y.,

pp. 389-395.

'75. ITotice of a gigantic Cephalopod {Binoteuthis proloscideus),

which was stranded at Dingle in Kerry, two hundred years

ago. Zoologist (2), X., pp. 4526-4532.

'75a. Some Account of the gigantic Squid {Architeutliis dux)

lately captured off Boifin Island, Connemara. Zoologist (2),

X., pp. 4569-4571. Ann. & Mag. Nat. Hist. (4), xvi.,

pp. 123-124.

Nichols, A. R. :

'93. PleurophylUdia loveni, Bergh in Ireland. Irish Naturalist,

ii., p. 176.

Noeman, a. M. :

'77. On two new British Nudibranchiate Mollusca. Ann. & Mag.

Nat. Hist. (4), xx., pp. 517-519.

'90. Addendum to Report of a Trawling Cruise in H. M. S.

" Research " off the South-west Coast of Ireland. Journ.

Mar. Biol, Assoc, (n. s.), i., pp. 322-323.

'90a. Revision of British Mollusca. Ann. & Mag. Nat. Hist. (6),

v., pp. 452-484; (6), vi., pp. 60-91.

'91. Le2}ton squamosum (Montagu), a Commensal. Ann. & Mag.

Nat. Hist. (6), vii., pp. 276-278.

Peaegee, R. L. :

'89. The Marine Shells of the North of Ireland. Report and

Proc. Belfast Nat. Pield Cluh, ii., 1887-1888. Ap-
pendix, pp. 55-110.

'92. Report on the Estuarine Clays of the North-East of

Ireland. Proc. R. I. Acad. (3), ii., pp. 212-289.

'92a. Odostomia alhella, Loven, in Ireland. Irish Naturalist, i.,

p. 61.
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PeajEgee, E. L. :

'94. Eauna of Mulioy Bay, Donegal. Irish Jfaturalist, iii., p. 113.

'96. Eeport upon the Haised Beaches of the ISTorth-East of

Ireland, with special reference to their Tauna. Proc.

R. I. Acad. (3), iv., pp. 30-54.

'99. Marine Shells from the Kenmare Biyer. Irish Naturalist,

yiii., p. 164. [Added in press,]

Smith, E. A. :

'89. Eeport of a Deep-sea Trawling Cruise off the S. "W. coast of

Ireland under the direction of Eev. "W. Spotswood Green.

llollusca. Ann. & Hag. Is"at. Hist. (6), iv., pp. 420-425.

SiriTH, J. :

'39. Catalogues of recent shells in the basin of the Clyde and

l^orth coast of Ireland ; and of shells from the newer

pliocene deposits in the British Islands. Mem. "Wern.

Soc. Edinh., viii., pp. 49-88, 89-128.

Standei^, E. :

'94. Shells from Co. Donegal. Irish i!^aturalist, iii., p. 261.

'95. Marine Mollusca. Galway Excursion, 1895. Irish ISTatu-

ralist, iv., pp. 264-265.

SwiJN'STO'N, W,

:

'86. Eirst Eeport on the Marine Fauna of the South-west of Ire-

land. Mollusca. Proc. E. I. Acad. (2), ir., pp. 623-632.

Tatlow, E. M. (Mrs.) :

'99. Marine Shells from South-"West Donegal. Irish JS'aturalist,

viii., 235-238. [Added in press.]

Tatlow, E. M. (Mes.) and Peaegee, E. L. :

'98. Impressions of Achill. Marine Mollusca. Irish J^aturalist,

vii., pp. 139-140.

Thompson-, ^. :

'35. On some additions to the British Fauna. Proc. Zool. Soc,

London, iii., pp. 77-84.

'35a. On the Teredo navalis and Limnoria terehrans as at present

existing in certain localities on the coasts of the British

Islands. Edinb. jSTew Phil. Journ., xviii., pp. 121-130.

'40. Additions to the Fauna of Ireland. Ann. & Mag. Nat. Hist.,

v., pp. 6-14, 245-257.

'40a. Contributions towards a knowledge of the Mollusca nudi-

branchia and Mollusca tunicata of Ireland, with descrip-

tions of apparently some new species of Invertebrata.

Ann. & Mag. Nat. Hist., v., pp. 84-102.
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Thompso:^, W. :

'41. Additions to the Fauna of Ireland. Ann. & Mag. Nat. Hist.,

Tii., pp. 477-482.

'42. Eesults of deep dredging off the Mull of GalloTvay, by Capt.

Beechey, k.n., drawn up by W. Thompson, Esq. Ann. &
Mag. I^at. Hist., x., pp. 21-24.

'44. Eeport on the Fauna of Ireland : Div. Invertebrata. Eep.

Brit. Ass. for 1843, pp. 245-291,

'44a. Additions to the Fauna of Ireland. Ann. & Mag. Nat.

Hist., xiii., pp. 430-440.

'45. Additions to the Fauna of Ireland. Ann, & Mag. Nat.

Hist., XV., pp. 308-322.

'46. Additions to the Fauna of Ireland. Ann. & Mag. Nat,

Hist., xviii., pp. 383-397.

'47. On the Teredo norvegica, &c. Ann. & Mag. Nat. Hist., xx.,

pp. 157-164.

'47a. Additions to the Fauna of Ireland. Ann. & Mag. Nat.

Hist., XX., pp. 169-176, 237-250.

'48. Additions to the Fauna of Ireland. Ann. & Mag. Nat.

Hist. (2), i., pp. 62-65.

'49. Additions to the Fauna of Ireland, Ann. & Mag. Nat,

Hist. (2), iii., pp. 351-357,

'51. Additions to the Fauna of Ireland, Ann. & Mag. Nat.

Hist. (2), vii., pp. 501-502.

'53. Supplementary Eeport on the Fauna of Ireland. Eep. Brit.

Ass. for 1852, pp. 290-296.

'56. The Natural History of Ireland. Vol. iv.

Thomson, Wtville :

'73. The Depths of the Sea. London.

ToMLiisr, B. :

'94. lanthina rotimdata^ Leach. British Naturalist, p. 20.

'95. Sjnrula Peronii in Co, Antrim, Irish Naturalist, iv., p. 348.

Teaill, "W. a. :

'77. On the occurrence of Pholadidea pwpyracea at Glenarm,

County Antrim. Journal Eoy. Geol. Soc, Ireland (is^.s.),

iv., pp. 242-244.

TlJETOI?-, "W. :

'16. Catalogue in Dullin Examiner, July.

'19. A Conchological Dictionary of the British Islands.

'22. The SheUs of the British Islands.

'34, Descriptions of some nondescript and rare British species of

Shells. Mag. Nat. Hist., vii., pp. 350-353.
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Waxlee, E. :

'58. On the Discovery in Ireland of a ne\^ British SheU. Jonrn.

Hoy. Dub. Soc, i., pp. 386-388.

'60. On the Discovery in Ireland of JSTew Shells. Journ. Eoy.

Dub. Soc, ii., pp. 29-34.

Walpole, W. W. :

'52. llnre Irish MoUusca. Ann. & ITag. ISTat. Hist. (2), ix.,

p. 356; X., pp. 77-78, 237-238, 310.

'53. Eare Irish Mollusca, &c. Ann. & Mag. ISTat. Hist. (2),

xii., j)p. 366-367.

'53a. Catalogue of Marine Mollusca inhabiting the Dublin coast.

Xewmaun, Zoologist, xi., pp. 4101-4106.

"Wahbtjetox, J., VnixELAw, Eev. J., and "^^'aish, Eev. E.

:

'18. History of the City of Dublin. Yol. ii. Appendix IN'o. xiv.

Conchology of Dublin Bay and its vicinity. London.

"Waeeex, Miss Ai\rY

:

'92. Contributions toTvards a list of the Marine Mollusca of Killala

Bay, Ireland. Journ. of Conch., vii., pp. 98-107.

'92a. Eare Molluscs from Co. Sligo. Irish jX'aturalist, i., pp. 170-

171.

'93. Troclms duminyi and Odostotnia delicata on the Irish Coast.

Irish IS'aturalist, ii., pp. 252-253.

'95. Donax vittatus, var. tnmcatiis (Marshall, ms.). Irish Natu-

ralist, iv., p. 18.

'95a. Lepton Sylcesii, Chaster, in Killala Bay. Irish ISTaturalist,

iv., p. 348.

'96. Sjnrialis retroversus in Killala Bay. Irish Xaturalist, v.,

p. 248.

"Welch, E. :

'96. Marine Mollusca of Co. Galway. Irish iN'aturalist, v., p. 274.

"WiLSOX, A. G.

:

'96. Zitiorina ohtusata Sit Huno^en, Connemara. Irish ]S^aturalist,

v., p. 248. .,

Weight, E. P. :

'55. Catalogue of British Mollusca. [Irish species marked.] Is^at.

Hist. Eev., ii. {Proc), pp. 69-85.

'59. ]^otes on the Irish jSTudibranchiata. I^at. Hist. Eev., vi.

{Proc), pp. 86-88.

"Weight, E. P. and Geeexe, J. E. :

'59. Eeport on the Marine Eauna of the South and West Coasts

of Ireland. Eep. Brit. Ass. for 1858, pp. 176-181.
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Weight, S. :

'54. Itare Irish Mollusca. Ann. & Mag. Nat. Hist. (2), siv.,

p. 397.

Weight, S. and Caekoll, J. :

'52. Mollusca dredged in Cork Harbour. Ann. & Mag. Nat.

Hist. (2), ix., p. 157.

Class.— CEPHALOPODA.

Order.—DIBEANCHIATA.

Family.

—

Octopodid^.

Octopus vulgaris, Lamarck.

. ii., . . [v.], .

Not uncommon (Templeton mss., fide Thompson, '56)
;
probably

Eledone cirrosa.

ii. Occasionally, but very rarely, taken off the Dublin coasts in the

seine nets (Mackintosh, '84): a specimen labelled "Dublin

Bay" is in the Musenm of Trinity College, Dublin (Haddon,

'86) : Bray (A. Maealister, f. Adams, '78).

V. E. D. S. Pish. Survey, 1890, off Achill Head, 220 fms. (Holt,

'92).

It is probable that Eledone cirrosa has often been mistaken for this

species.

Distrilution,—Almost cosmopolitan (Hoyle).

\_OGto2ms arcticus, Prosch.]

. . . iv., . .

iv. Two fine females were trawled by H. M. S. " Besearch" off S.W.

Ireland in 1889 (Norman, '90a) ; depth not stated, but pro-

bably more than 100 fms.

Distribution.—Norway. Faroes. S. W. Ireland. ? Greenland.

N. E. America.

Eledone cirrosa (Lamarck).

i., ii., iii., iv., v., vi.

i. Lough Eoyle and Carnlough (Ordnance Survey, f. Thompson, '56) :

entrance to Belfast Lough, in a dead univalve shell from 20 fms.

(Hyndman and Getty, f. Thompson, '56) : Belfast Lough, not

unfrequent (Thompson, '56) : off Copelands, 15 fms. (Hynd-

man, '59),
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ii. Generally distributed.

iii. Youghal (Ball, '42
; Ball, f. Thompson, '56).

iv. Generally distributed.

V. E. D. S. Fisb. Survey, 1890, 1891, in ling taken on long lines off

Loop Head and Slyne Head (Holt, '92) : CleTv Bay (Dublin

Mus.) : Westport (Miss M. Ball, f. Thompson, '56).

vi. R.D. S. Fish. Survey, 1891, in ling taken off Tory Island (Holt,

'92).

Distrihidion.—Jv'orway and Faroes to Mediterranean.

Family.

—

Spieulid^.

Sfirida Peronii, Lamarck.

i., . iii., iv., v., vi.

i. Magilligan (Hyndman, f. Thompson, '56) : Portrush (Templeton

Mss., f. Thompson, '56
; Dublin Mus., coll. by E,. Welch) : Port

Ballintrae (Tomlin, '95) : Whitehouse, Belfast Lough (Temple-

ton MSS., f. Thompson, '56).

iii. Yoiighal (Ball, f. Thompson, '56).

iv. Coast of Kerry (O'Kelly, f. Turton, '19).

V. Clare (Harvey, f. Thompson, '56) : Kilkee (Hopkins, '55).

vi. Killala (Glennon, f. Warren in Seventh Annual Eeport, Dublin

]^at. Hist. Soc, 1845) : Maghery Strand, Donegal (Cockerell,

'87) : Donegal coast (Darbishire in Journ. of Conch., vii.,

1894) : Lough Swilly (Hart, '92a).

Pistrilidion.—Living : West Indies, S. E. Asia, and Australia

(Hoyle).
Family.

—

Sepiid^.

Sepia officinalis, Linne.

i., ii., iii., . v., .

i. Bones washed ashore at Larne (Ord. Surv. JSTotices, f. Thompson,

'56): Carrickfergus (M'Skimin in "History. . . Carrick-

fergus," Ed. ii., 1823): Queen's Bridge, Belfast (Thompson,

'56).

ii. Dundrum, county Down (Thompson, '56) : Dublin coast (Ball,

'42
; Baily, '65

; Dublin Mus.) : off Wicklow (Dublin Mus.).

iii. South of Ireland (Thompson, '44).

V. E. D. S. Fish. Survey, 1890, off Blacksod Bay, a young specimen

(A.E.N.).

Distrihidion.—Scandinavia to Mediterranean. West Africa. Ma-

deira (Watson).
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Sepia rupellaria, d'Orbigny. {S. hiserialis, Jeffreys, Brit. Concli.)

i. Magilligan, three specimens of the dorsal plate (Hyndman, f.

Ball, '41).

Distrilution.—British Isles to Mediterranean.

Eamily.

—

Sepiolid^.

Sepiola scandica, Steenstrup. {S. Rondeleti, Jeffreys, B. C.)

i., ii., iii., iv., . .

i. Bangor, Belfast Lough (Drummond, f. Forbes, '53).

ii. Dundrum, Newcastle, co. Down (Thompson, '56) : Dublin

Bay (Ball, '42; Dublin Mus.) : Greystones (A. Macalister, f.

Adams, '78).

iii. Youghal (Ball, '42).

iv. Dingle Bay, 28 fms., extremely rare ("W. Andrews in Journ. Roy.

Dub. Soc, v., 1870).

Distrilution.—Norway and Faroes to English Channel.

Sepiola atlantica, d'Orbigny.

i., ii., . iv., v., .

i. Lough Foyle (Ordnance Survey Coll. in Dublin Mus.) : Bangor,

Belfast Lough (Drummond, f. Forbes, '53).

ii. Dublin Bay (Dublin Mus.).

iv. Bantry Bay (Norman, '90) : Dingle Harbour ("W. Andrews in

Journ. Eoy. Dub. Soc, v., 1870).

V. Kilkieran, Galway (Dublin Mus., a specimen collected by A. G.

More).

Distribution.—Norway and Faroes to English Channel. ? Mediter-

ranean.

Rossia maorosoma (delle Chiaje).

i., ii., ....

i. Belfast Lough (Grainger, f. Thompson, '56, sub R. Jacoli).

ii. Dublin Bay (Jacob, f. Ball, '42, sub R. Jacoli \ Kinahan, '61).

Distrilution.—Norway to Mediterranean.

B.I.A. PEOC, SEE. III., VOL. V. 2 N
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Rossia Oiveni, Ball.

. ii., iii., [iv.], . .

ii. Dublin Bay (Ball, '42
; A. Macalister, f. Adams, 78) :

" Porcu-

pine " Exp., 1869, off Wexford (Hoyle, '86).

iii. E. I. A. Exp., 1886, ofp Galley Head, 43 fms. (Dublin Mus.,

determined by W. E. Hoyle).

iv. "Flying Eox " Exp., 1889, 150-200 fms. (Smith, '89).

Distribution.—Sweden. Kattegat. British Isles.

It is doubtful if this species is distinct from R, macrosoma.

\_Rossia suhlevis, Yerrill.]

. . . iv., . .

iv. "Elying Fox" Exp., 1889, 250 fms. (Smith, '89).

Bistrihution.—S. W. Ireland. N. E. America. Patagonia (Hoyle).

!N"orman considers this species identical with R. glaucopis, Loven

of N. Europe.

Family.

—

Loliginid^.

Loligo Forlesii, Steenstrup. {L. vulgaris, Jeffreys, B. C.)

i., ii., . iv., v., .

i. Coast of Londonderry (Ordnance Survey, f. Thompson, '56).

ii. Generally distributed.

iv. Off Tearaght (W. Andrews in Journ. Eoy. Dub. Soc, iii., 1862) :

Bantry Bay and Kenmare Eiver (Dublin Mus.) : E. D. S.

Fish. Survey, 1891, Ballinskelligs Bay (Holt, '92).

V. Kilrush, co. Clare (Dublin Mus.) : E. D. S. Fish. Survey, 1891,

off Inishbofin (Holt, '92).

Bistrihution.—IS'orway to Mediterranean.

Loligo MarmorcB, Yerany.

. . iii., . . .

iii. Off Youghal (Ball, f. Forbes & Hanley, '53).

Bistrihution.—S. Ireland. Mediterranean.

This species may possibly prove to be identical with L. media.

Loligo media (Linne).

i., ii., iii., iv., . vi.

i. North coast of Ireland (Ordnance Survey Coll. in Dublin Mus.)

:

Strangford (Templeton mss., f. Thompson, '56).
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ii. Coast of Down (Thompson, '56) : Howth (A. R. N.) : Dublin Bay
(Templeton mss., f. Thompson, '56) : Bray (Ball, '42).

iii. Youghal (Ball, '42).

iv. Bantry Bay (Dublin Mus.) : R. I. A. Exp., 1885, mouth of Bantry

Bay, 35 fms., and Ballinskelligs Bay (Swanston, 86) : B. D. S.

Fish. Survey, 1890, 1891, Kenmare River, 20 fms., and Dingle

Bay, 40 fms. (Holt, '92).

vi. R. D, S. Pish. Survey, 1890, 1891, Donegal Bay, &c. (Holt, '92).

Distrilution.—IN'orway to Mediterranean.

Family.

—

Omtvta rtbf.ptttt) m,

Todaropsis JShlance (Ball). {Loligo JEllance, Jeffreys, B. C.)

i., ii., ....

i. N. E, Ireland (Ordnance Survey Coll. in Dublin Mus.) : Carrick-

fergus, Holywood, and Bangor (Thompson, '56) : Lough

Strangford (Jeffreys, '69).

ii. Dublin Bay (T. W. Warren, f. BaU, '41
; Ball, '42

; Dublin Mus.,

a specimen determined by W. E. Hoyle).

Bistrihution.—North Sea, British Isles, Mediterranean (Hoyle).

Todarodes sagittatus (Lamarck). (^OmmatostrepJies todarus,

Jeffreys, B. C.)

iii. Youghal (Ball, f. Jeffreys, '69) : Glandore Bay (AUman, f.

Thompson, '56).

Distrilution.—Iceland. Finmark to Mediterranean.

Architetifkus monachus, Steenstrup.

. . . iv., v., .

iv. Dingle, Kerry, a specimen cast ashore 200 years ago (More, '75,

sub Ditioteutliis proloscideus) ; Yerrill considers this specimen

to have been Architeuthis monachus.

v. Off Inishbofin, Connemara, 1875, a specimen (More, '75a, sub

Architeuthis dux).

Bistrihution.—Atlantic Ocean

.
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Class.—AMPHINETJRA.

Order.—APLACOPHOEA.
Family.

—

Neomeniid-s: .

Neomenia carinata, TuUberg.

. . iii., . . .

iii. E. I. A. Exp., 1886, K'ympli Barik, 52^ fms., a single young speci-

men (Haddon, '88) : E. D, S. Pish. Survey, 1890, Nymph
Bank, 41 fms., a single young specimen. These specimens

have been microscopically determined by Professor Thiele of

Gottingen.

Distrilution.—Scandinavia. Scotland. S. Ireland.

Order.—POLYPLACOPHOEA.

Pamily.— CmcToiai)^.

Acanthochites fascicularis (Linne). [Chiton fasdcularis, Jeffreys, B. C.)

i., ii., iii., iv., v., vi.

i. Generally distributed. Yar. gracilis^ Jeffreys. Lough Strangford

(Adair, f. Jeffreys, '65).

ii. Carlingford Lough (Thompson irs. ; E. Waller's Coll. in Dublin

Mus.) : Dublin coast, generally distributed : Bray (T. "W.

"Warren's Coll. in Dublin Mas.) : Greystones (Adams, '78).

iii. Youghal (Miss M. Ball, f. Thompson ms.) : Cork Harbour (Hujn-

phreys, '45) : Courtmacsherry (AUman, f. Thompson lis.).

iv. Off SchuU (A. E. IS".) : Bantry (BaU, f. Thompson ms.).

'v. Generally distributed,

vi. Mulroy Lake, co. Donegal (Hart, '92).

Distrihutt07i. — Pinmark to Mediterranean. Canaries. W. of

Sahara, "Talisman" (Locard).

Hanleya mendicaria (Mighels). {Chiton Hanleyi, Jeffreys, B. C.)

i., . . [iv.], v., .

i. North of the Maidens (Waller Coll. in Dublin Mus.): off Belfast

Lough, 80 fms., living (Hyndman, '60).

iv. "Porcupine" Exp., 1869, 808 fms. (Jeffreys, '82).

V. Off Aran Islands, co. Galway (Barlee, f. Thompson, '56).

Distrihution.—Loffoden I. to Mediterranean. IST. E. America.

Caribbean Sea.
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Lepidopleurus cancellatus (G. B. Sowerby, jun.). {Chiton cancellatus,

Jefeeys, B. C.)

i., ii., ; ?iv., v., .

i. N. E. coast (Hyndman and Thompson, f. Thompson, '56) : oS

Larne, 18 fms. (Jeffreys, '59) : off Maidens, 70-90 fms., living

(Hyndman, '59) : between Maidens and Isle of Muck, 20 fms.,

living (Hyndman, '59) : Belfast Lough, living (Hyndman, '58,

'60) : Strangford Lough (Hyndman, f. Thompson ms.).

ii. Newcastle, co. Down (Hyndman, f. Thompson iis.).

iv. ? Dingle Bay (Leach, '52, sub Chitoti tuherculatus).

V. "West of Ireland (Jefeeys, '65) : Roundstone (Alcock, '65).

Distribution.—Pinmark to Mediterranean. ITew England.

Lepidopleuru8 onyx (Spengler). {Chiton cinereus, Jeffreys, B. C.)

i., ii., iii., iv., v., vi.

i. Generally distributed.

ii. I^ewcastle, co. Down (Thompson irs.) : Dublin coast, generally

distributed: Greystones (Mackintosh, '84).

iii. Toughal (Leach, '52) : E. I. A. Exp., 1885, off Galley Head,

54 fms. (Chaster, '98).

iv. Bantiy Bay (Leach, '52; Dublin Mus.) : Dingle Bay (Leach, '52) :

"Porcupine" Exp., 1869, 808 fms. (Jeffreys, '82): E. L A.

Exp., 1885, 1886, 5-108 fms. (Swanston, '86, A. E. K).
V. Birterbuy Bay, living (Walpole, '52): Killary and Clew Bays

(Thompson ms.) : off Achill (Dublin Mus.).

vi. Ards, Drimnacraig, &c., co. Donegal (Hart, '92).

Distribution.—Iceland. Finmark to Spain.

Trachydermon albus (Linne). {Chiton albus, Jeffreys, B. C.)

i. North of Ireland (Thompson, '56) : Belfast Lough, living (Hynd-
man, '58

; Belfast Mus., f. Praeger, '89) : Strangford Lough
(Stewart, f. Praeger, '89).

Distribution.— Arctic seas to British Isles. Greenland. N. E.

America. N. "W. America.

Trachydermon cinereus (Linn6). {Chiton marginatus, Jeffreys, B.C.)

i., ii., iii., iv., v., vi.

Common all round the coast, under stones, &c.

Distribution.—Iceland. Loffoden I. to Mediterranean. Mogador.

S. Africa. Greenland. N. E. America. IST. "W. America.
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Callochiton Icevis (Montagu). {Chiion Icevis, Jeffreys, B. C.)

i., ii., iii., . v., .

i. Belfast Lough (Hyndman, '58 ; Belfast Mus., f. Praeger, '89)

:

Donaghadee (Drummond, f. Thompson ms.) : Strangford Lough
(Brown, '44

;
7-20 fms., living, very rare, Dickie, '58),

ii. Portmamock (W., W., & W., '18*)
: Dublin Bay (Turton, '19) :

Dalkey Sound, rare (Walpole, '53a).

iii. Toughal (Miss M. Ball, f. Thompson ms.) : Baltimore, living

(A. E.K).
v. Lahineh (Thompson us.) : Birterhuy Bay, living ("Walpole, '52)

:

Clew Bay (Thompson ms.).

Distribution.—Pinmark to Mediterranean.

Tonicella rtilra (Linne). {Chiton ruber, Jeffreys, B. C.)

i., ii., iii., iv., . .

i. Grenerally distributed.

ii. JS'ewcastle, co. Down (Hyndman, f. Thompson ms.) : Carlingford

(Thompson ms. ; "^Yaller Coll. in Dublin Mus.) : Lambay
Island (Thompson MS.) : Dublin Bay (Ball, f. Thompson ms.):

Dalkey Sound and Killiney, rare (Walpole, '53a).

iii. Toughal (Ball, f, Thompson ms.).

iv. Bantry (Ball, f. Thompson ms.) : R. I. A. Exp., 1885, Bere-

haven, 5-25 fms., rare (Swanston, '86).

Distribution.—Iceland. Pinmark to English Channel. Greenland.

N. E. America. IS". W. America. Gulf of Tartary,

Tonicella marmorea (Pabricius). ( Chiton marmoreus, Jeffreys, B. C.)

i., ii., ....

i. On oysters from Greencastle, Londonderry (Thompson, '56) :

Belfast Lough, living (Hyndman, '58) : Groomsport (Thomp-

son MS.) : Bangor (Patterson, f. Thompson, '56) : Donaghadee

(Drummond, f. Thompson ms.) : Strangford Lough (Hyndman

and Thompson, f. Thompson, '56
; Stewart, f. Praeger, '89).

ii On oysters from Carlingford (Thompson, '56) : ? Salthill, Dublin

Bay (TValpole, '53a): Dublin Bay, rare (Kinahan, '61).

Distribution.—Spitzbergen. Iceland. Pinmark to British Isles.

J^.E. America. Mexico.
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Class.—GASTEROPODA.

Order.—PEOSOBEAI^CHIATA.

Family.—Acm^id^ .

Acm(sa testudinalis (Miiller). {Tectura testudinalis, Jeffreys, B.C.)

i., ii., . . . vi.

i. Generally distributed.

ii. ISTewcastle dead, Bloody Bridge living, and Glassdnimmond

(Thompson, '56): Dublin coast (Hassall, '42
; &c.): Greystones

(Adams, '78) : east coast of Ireland (Thompson, '56).

vi. Mweelfinn, Sheephaven, rare (Hart, '92).

Distribution.—Arctic seas to British Isles. Greenland. N. E.

America. 1^. W. America. Mexico and IN". E. Asia (Jeffreys).

Acm(^a virginea {W^Qx). {Tectura virginea, Jeffreys, B.C.)

i., ii., iii., iv., v., vi.

Generally distributed round the coast.

Distribution.—Iceland to St. Helena. Mediterranean.

Eamily.

—

Lepetid^.

Pilidium fulvum (Miiller). {Tectura fulva, Jeffreys, B.C.)

i., . iii., iv., [v.], .

i. Off Ballycastle, dead (Chaster, '97a) : Turbot Bank, dead, rare

(Dickie, f. Hyndman, '58).

iii. On a stone dredged in deep water at Youghal (Miss M. Ball, f.

Thompson, '56) : coast of Cork on Pinna (Humphreys, f.

Eorbes & Hanley, '53): E.I. A. Exp. 1885, off S. coast of

Cork, 391-521 fms. (Chaster, '98).

iv. Off Cape Clear and Mizen Head, 50-60 fms. (M'Andrew, f.

Eorbes & Hanley, '53) : " Porcupine " Exp. 1869, 85-110 fms.

(Jeffreys, '82): E. I. A. Exp., 1885, 1886, 5-79 fms. (Swans-

ton, '86, Chaster, '98, A. E. N.)

V. West of Ireland, 100 fms. (King, '62): "Porcupine" Exp. 1869,

165 fms. (Jeffreys, '82).

Distribution.—Arctic and northern seas of Europe and Eastern

America. Azores, " Challenger." Off Tripoli, " Shearwater."
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Propilidium ancyh'ide (Forbes),

i., . . iv., v., .

i. Oa Ballycastle, living (Chaster '97a) : off Maidens, 70-100 fms.,

liviag (Hyndman, '58, '59) : Turbot Bank, frequent, dead

(Hyndnian, '58, '59) : off Black Head, 25 fms. (Hyndman, '58) :

Antrim coast, 18-100 fms. (Hyndman, <S:c., f. Jeffreys, '65)

:

Strangford Lough, on oysters (Hyndman, f. Thompson, '56).

iv. "Porcupine" Exp., 1869, 85-110 fms. (Jeffreys, '82): R. I, A.

Exp., 1885, 1886, 5-44 fms. (Chaster, '98).

V. Coast of Galway, not uncommon on stones and among nuUipores

(Barlee, f. Jeffreys, '65): "Porcupine" Exp., 1869, 173-208

fms. (Jeffreys, '82).

Bistrihuiion.—Iceland. Loffoden I. to ^Mediterranean. Canaries,

'' Talisman " (Locard). Davis St., " Yalorous."

Eamily.

—

Patellid^.

Patella vulgata, Linne.

i., ii., iii., iv., v., vi.

On rocks, &c., between tide-marks, everywhere round the coast.

Yar. intermedia, Jeffreys. Cork (Humphreys, f, Jeffreys, '65).

Yar. depressa, Pennant. Magilligan, occasional (Miss Galwey,

'88) : Bangor (Belfast Mus., f. Praeger, '89) : coast of Down,
living (Hyndman, '60) : Dublin coast, generally distributed :

Greystones (Adams, '78) : Sherkin Island, co. Cork

(A, E. jST.) : Roundstone (Alcoek, '65) : Melmore, MuLroy,

CO. Donegal (Hart, '92).

Distrilution.—I^orway to C. Yerd I. ? Mediterranean,

Selcion pellucidum (Linne).

i., ii., iii, iv., v., vi.

Generally distributed on Lamiaarise round the coast, and apparently

also var. Icevis, Pennant.

Distrihuiion.—Iceland. Pinmark to Mediterranean.

Family.—FissuiiELLrD^.

Fissurella grceca (Linne).

i., ii., iii., iv., v., vi.

Generally distributed round the coast, but sparingly.

Distribution.—Shetland to Mediterranean. Madeira. Canaries.
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Functurella Noacliina (Linne).

i., . . iv., v., .

i. Off Ballycastle, dead (Chaster, '97a) :
" Porcupine" Exp., 1869,

JS'ortli Channel, 40 fms. (Jeffreys, '82) : moutii of Belfast

Lough, 27 fms., one dead specimen (Hyndman, f. Thompson,

'56) : Turbot Bank (Hyndman, '58, '59 ; Waller, f. Jeffreys,

'58) : CO. Antrim (Jeffreys, '65).

iv. " Porcupine" Exp., 1869, 90 fms. (Jeffreys, '82).

V. Eoundstone (Alcock, '65): "Porcupine" Exp., 1869, 165-208

fms. (Jeffreys, '82): " Argo " cruise, 1890, west of Ireland

(Herdman, '91). Var. princeps, Mighels & Adams, and var.

levior, Jeffreys. " Porcupine" Exp., 1869, 173 fms. (Jeffreys,

'82).

Distribution.—Arctic seas to Portugal and New England. N. E.

Asia. Off Marion 1., &c., " Challenger."

Emarginula fissura (Linne).

i., ii., iii., iv., v., vi.

Generally distributed round the coast.

Var. elata, Jeffreys. Larne (Jeffreys, '65).

Distribution.—Einmark to Mediterranean. Canaries.

Emarginula rosea, Bell.

i., . . . . vi.

i. Turbot Bank, dead ("Waller, f. Hyndman, '59).

vi. Carrahubbuck, Killala Bay (Marshall, f. Miss A. Warren, '92).

Distribution.—S. England. Ireland to Mediterranean.

Emarginula crassa, J. Sowerby.

i., ii., . iv., . .

i. Off the Maidens, 70-100 fms., dead (Hyndman, '58, '59) : off the

Maidens, living (Swanston, f. Praeger, '89) : off Whitehead,

60 fms., one small living specimen and a few large dead speci-

mens (Waller and Hyndman, f. Hyndman, '59) : mouth of

Belfast Lough, 20 fms., dead (Hyndman and Getty, f. Thomp-
son, '56) : Turbot Bank, dead (Hyndman, '58) : off the Cope-

lands, 60 fms., living, very rare (Hyndman, '58).

ii. Kish Bank, off Dublin coast (Thompson, '56) : Dublin coast,

common (Adair, f. Adams, '78)
;
probably E. fissura.
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iv. "Porcupine" Exp., 1869, 90 fms. (Jeffreys, '82) : R. I.A. Exp.,

1885, Berehaven, 5-25 fms., and mouth of Kenmare River,

38-48 fms. (Swanston, '86).

Bistrihution.—Loffoden I. to British. Isles. Off Corunna, " Prin-

cesse-Alice."

Family.

—

Haliotid^.

'^ Haliotis tuherculata, Linne.

i., ii., ....

i. Dredged near Groomsport, co. Down, October, 1811 (Templeton

Mss., f. Thompson, '56).

ii. Bullock, CO. Dublin (Turton, '19).

If these records are correct, the specimens were probably acci-

dentally introduced.

Distribution.—Channel Isles to Azores. Canaries. ? Mediterranean.

Family .

—

Pleueotomaehd^ .

Scissurella crisjyata, Fleming.

i., . . . [y.]., .

i. Off Ballycastle, dead (Chaster, '97a) : off the Maidens, 80 fms., a

fresh specimen (Hyndman, '60) : mouth of Belfast Lough, 27

fms., two dead specimens (Hyndman, f . Thompson, '56) : Turbot

Bank, dead, very rare (Hyndman, '58).

V. "West of Ireland, 100 fms, (King, '62): "Porcupine" Exp.,

1869, 173 fms. (Jeffreys, '83).

Disfrihdion.— Spitzbergen. Finmark to Mediterranean. Azores.

Between Marion I. and Prince Edward I., " Challenger." Greenland

to Georgia. Off West Indies, " Challenger."

Family.

—

Ctclosteematid^.

Cyclostrema serpuloides (Montagu).

i., ii., iii., iv., v., vi.

i. Off Ballycastle, living (Chaster, '97a) : off Larne, living (Hynd-

man, '60) : Turbot Bank, dredged sand (Jeffreys, f. Hyndman,
'59) : Strangford Lough (Dublin Mus.).

ii. Howth (Hart, '92): Dublin Bay (Turton, '19; Waller, f. Kina-

han, '61).

iii. Cork (Jeffreys, f. Forbes & Hanley, '53): R.I. A. Exp., 1885, off

Galley Head, 54 fms., rare (Chaster, '98).

iv. R. I. A. Exp., 1885, 1886, 5-40 fms., rare (Chaster, '98).
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V. Aran I. and Birterbuy Bay (Baiiee, f. Forbes & Hanley, '53):

between Bunowen and Slyne Head (Welch, '96) : Dog's Bay,

Connemara, fry very common (Marshall, '99).

vi. Bundoran (Waller Coll. in Dublin Mns.).

Distrihution.—Norway to Mediterranean.

Cyclostrema nitens (Philippi).

i., ii., iii., iv., v., vi.

i. 0:ff Ballycastle, living (Chaster, '97a) : north of Ireland (Jeffreys,

'65) : off the Maidens (Waller Coll. in Dublin Mus.) : Turbot

Bank, dredged sand (Jeffreys, f. Hyndman, '59) : Strangford

Lough (Waller Coll. in Dublin Mus.).

ii. Dublin Bay (Waller, f. Kinahan, '61) : east of Ireland (Jeffreys, '65).

iii. South of Ireland (Jeffreys, '65): R. I. A. Exp., 1885, 1886,

Glandore Harbour, 4 fms., and off S. coast of Cork, 30-54fms.

(Chaster, '98).

iv. E. I. A.Exp., 1885, 1886, Ballinskelligs Bay, and 5-40 fms.

(Chaster, '98).

V. West of Ireland (Jeffreys, '65) : Roundstone (D'Arcy W. Thomp-

son) : between Bunowen and Slyne Head (Welch, '96).

vi. Killala Bay, rare (Miss A. Warren, '92) : JSTarin Strand, co.

Donegal (G. P. Farran) : Mulroy Bay, dead (Praeger, '94).

Bistrihution.—Shetland to Mediterranean.

[^Cyclostrema tenerum, Jeffreys.]

.... v., .

v. "Porcupine" Exp., 1869, 816 fms., a single, but living specimen

(Jeffreys, '83).

Distribution.—West of Ireland. Deep water.

Family.

—

Tkochid^.

TrochococMea lineata (Da Costa). [Troclms lineatus, Jeffreys, B. C.)

. ii., iii, iv., v., vi.

Not found on the E. coast of Ireland further north than Bally-

walter, co. Down (Thompson, '56) : W. coast as far north as Donegal

Bay (Jeffreys, '65
; &c.) : Narin, co. Donegal (Mrs. Tatlow, '99). It

appears to be very rare on the E. coast ; and locally distributed, but

not uncommon on rocks, stones, &c., between tide-marks on the S.

andW. coasts.

Yar. minor, Jeffreys. Aran I., co. Galway (Jeffreys, '65).

Distriiution.—S. England, Wales, and Ireland to Mediterranean.

Mogador.
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Gihhula magus (Linne). [Trochus magus, Jeffreys, B. C.)

i., ii., iii., iv., v., vi.

Generally distributed in the littoral and laminarian zones.

Distribution.—Sweden and Shetland to Mediterranean. Azores.

Madeira. Canaries. Senegal. C. Yerd I.

Gihhula cineraria (Linne). {Trochus cinerarius, Jeffreys, B. C)

i., ii., iii., iv., v., vi.

Common everywhere on stones, &c., in the littoral and laminarian

zones.

Distrihution.—Iceland. Finmark to Mediterranean.

Gihhula tumida (Montagu). {Trochus tumidus, Jeffreys, B. C.)

i., ii., iii., iv., v., vi.

Generally distributed in the laminarian zone and deeper water.

Distribution.—Finmark to Mediterranean.

Gihhula umbilicata (Montagu). {Trochus umhilicafus, Jeffreys, B.C.)

i., ii., iii., iv., v., vi.

Very common on rocks, sea-weeds, &c., between tide-marks.

Distribution.—Hebrides to Mediterranean.

Circulus striatus (Philippi). {Trochus Duminyi, Jeffreys, B. C.)

i., . . . . vi.

i. Portrush, one specimen (Marshall, f. Miss A. "Warren, '93).

vi. Bartra, Killala Bay, one imperfect specimen (Miss A. "Warren, '92)

:

Bundoran (Waller and Jeffreys, f. Jeffreys, '65 ; Miss A.

"Warren, '93): "Porcupine" Exp., 1869, Donegal Bay, 25-40

fms. (Jeffreys, '83).

Distribution.—Ireland to Mediterranean. Morocco.

Margarita helicina (Fabricius). {Trochus helicinus, Jeffreys, B.C.)

i., ii., . iv., v., .

i. Portrush (Marshall, '98) : off Ballycastle, dead (Chaster, '97a) :

Larne (Thompson, '56): Belfast Lough (Thompson, '56; living,

common, Hyndman, '58) : Turbot Bank, dead (Hyndman, '58)

:

Groomsport (Marshall, '98 ; "Waller Coll. in Dublin Mus.)

:

Strangford Lough (Thompson, '56) : Newtownards, Strangford

Lough, living (Praeger), Var. fasciata, Jeffreys. JS'orth of

Ireland (Hyndman, f. Jeffreys, '65) : Portrush (Marshall, '98).
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ii. Portmarnock (Warren, f. Thompson, '56
; Adams, '78) : Dublin

Bay (Kinahan, '61).

iv. Kenmare Eiver (Praeger, '99).

V. Connemara (Farran, f. Jeffreys, '65) : Eoundstone (Standen, '95).

Distribution.—Arctic seas to British Isles. Greenland. IST. E.

America. IST. ~W. America. E'. E. Asia.

Margarita groenlandica (Chemnitz). {Trochus groenlandicus,

Jeffreys, B. C.)

i. "Porcupine" Exp., 1869, North Channel, 40 fms. (Jeffreys, '83) r

TurbotBank, dredged sand (Jeffreys, f. Hyndman, '59); these

specimens were suspiciously like fossils from a submarine post-

tertiary deposit in that locality (Jeffreys, '65).

Distribution.—Arctic and northern seas in both hemispheres to

N. Ireland and Labrador.

Margarita cinerea (Couthouy). {Trochus cinereus, Jeffreys, B. C.)

i., . . . [v.]> •

i. In shell-sand from the Turbot Bank, apparently recent ("Waller

and Jeffreys, f. Jeffreys, '59) ; regarded as submarine fossils

(Jeffreys, '65).

V. "Porcupine" Exp., 1869, 173 fms., a young and dead specimen,

but apparently recent (Jeffreys, '83).

Distribution.—Arctic seas in both hemispheres.

\_Solariella cincta (Philippi). {Trochus amabilis, Jeffreys, B.C.)]

. . . iv., v., .

iv. " Porcupine" Exp. 1869, 370-722 fms. (Jeffreys, '83).

V. "Porcupine" Exp. 1869, 173-422 fms. (Jeffreys, '83).

Distribution.—Shetland to Azores. Florida and "West Indies

(Ball).

Calliostoma Montagui (W, "Wood). {Trochus Montacuti, Jeffreys, B.C.)

i., ii., iii., iv., v., vi,

i. Sparingly but widely distributed on the Antrim and Down shores

(Praeger, '89), Monstr. scalariform. Larne ("Waller and

Jeffreys, f. Jeffreys, '65).

ii. Generally distributed on the Dublin coast, but rare.
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iii. Off Saltee I., co. Wexford (Walpole, '52) : ofE Bonmalion,

CO. Waterford, in Adamsia maculata (Farran in Proc. Dub.

Univ. Zool. and Bot. Ass., ii., 1860) : off Cape Clear, 60 fms.

(M'Andrew, f. Forbes & Hanley, '53) : E.I.A. Exp., 1885,

1886, off S. coast of Cork, 52^-55^ fms. (Chaster, '98).

iv. Bantry Bay, 10 fms. (M'Andrew, f. Forbes & Hanley, '53) :

Dingle Bay, 54 fms. (Adams, f. More, '70) : "Porcupine" Exp.,

1869, 90 fms. (Jeffreys, '83): K. I.A.Exp., 1885, 5-48 fms.

(Chaster, '98).

V. R. D. S. Fish. Survey, 1890, Kilkieran Bay and Birterbuy Bay

(Jordan) : Birterbuy Bay, living (Walpole, '52) : Roundstone

(Alcock, '65
; D'Arcy W. Thompson).

vi. Killala Bay (Miss A. Warren, '92).

Distribution.—Hebrides to Mediterranean. Canaries.

CalUostoma'striatum (Linne). {Trochus striatus, Jeffreys, B.C.)

i., ii., iii., iv., . .

i. Turbot Bank sand, dead (Jeffreys, f. Hyndman, '60; Belfast Mus.,

f. Praeger, '89) ; this locality is not given in Jeffreys, '65.

ii. Dublin Bay (Turton, '19).

iii. Cork (Humphreys, f. Thompson, '56
; Jeffreys, '65) : Baltimore

(6 fms., Allman, f. Thompson, '56
; Jeffreys, '65).

iv. Bantry Bay (Humphreys, f. Thompson, '56
; Jeffreys, '65

; Dublin

Mus.)

Bistrihution.— S. England and Ireland to Mediterranean. Azores.

Madeira. Canaries.

CalUostoma exasperatum (Pennant). {Troclms exasperaius,

Jeffreys, B.C.)

i., ii., iii., iv., v., .

i. Turbot Bank, "Dr. Dickie, doubtful" (Eyndman, '58): north

of Ireland (Thompson, f. Jeffreys, '65).

ii. Dublin Bay (Turton, '19
; very rare, Walpole, '53a; Warren Coll.

in Dublin Mus.) : ? Wicklow Coast (Warren, f . Thompson, '56).

iii. Cork (Humphreys, f. Jeffreys, '65).

iv. Bantry Bay (Dillwyn, f. Jeffreys, '65).

V. Roundstone (Standen, '95).

The Irish localities are considered doubtful (Jeffreys, '65, '83).

Distribution.—S. England and Ireland to Mediterranean. Azores.

Morocco. Madeira. Canaries.
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Calliostoma miliare (Brocchi). {Trochus millegranus, Jeffreys, B.C.)

i., ii., iii., iv., v., tI.

i. Off Ballycastle, living (Chaster, '97a) : Glenarm (Stewart, f.

Praeger, '89) : Belfast Lough (Thompson, '56) : Belfast Lough
and off Maidens, &c., 10-100 fnis., living (Hyndman, '58, '59)

:

Strangford Lough (Thompson, '56
; living, Dickie, '58).

ii. Near Dublin (Alder, f. Brown, '44) : Dublin Bay (Kinahan, '61

;

Dublin Mus.) : Dalkey Sound (Ball, f. Thompson, '56).

iii. Grlandore, co. Cork (Allman, f. Thompson, '56): E, I. A. Exp.

1885, 1888, off Galley Head, 54 fms. and off Glandore, 53 fms.

(Chaster, '98, A.E.N.).

iv. Bantry Bay (Humphreys, f. Thompson, '56) : "Porcupine" Exp.,

1869, 85-180 fms. (Jeffreys, '83) : P. L A. Exp., 1885, 1886,

4-48 fms. (Swanston, !86, Chaster, '98).

V. "West of Ireland, 340 fms. (King, '62) : Galway and Killary Bays

(Thompson, '56) : " Porcupine " Exp., 1869, 173 fms. (Jeffreys,

'83).

vi. Bundoran (Mrs. Hancock, f. Thompson, '56).

Distribution.—Loffoden I. to Mediterranean. "W. Africa.

Calliostoma granulatum (Born). {Trochus granulatus, Jeffreys, B.C.)

i., ii., iii., iv., . vi.

i. South-east of the Maidens, 72 fms., one living specimen and one

dead (Swanston, f. Praeger, '89) : off Black Head, 25 fms.,

fragments (Hyndman, '59) : Belfast Lough, two broken speci-

mens, "perhaps accidentally introduced" (Hyndman, '58).

ii. Dublin Bay (Brown, '18; &c.) : off Bray (Brown, '18; Turton,

'19; "Walpole, '53a; Thompson, '56): Wicklow sand banks

(Farran, f. Forbes & Hanley, '53).

iii. Toughal (Ball, f. Forbes & Hanley, '53) : coast of Cork (Humphreys,

f. Forbes & Hanley, '53) : south of Ireland (Fleming in

"History of British Animals," 1828 ; Jeffreys, '65).

iv. "Porcupine" Exp., 1869, 85-180 fms. (Jeffreys, '83).

vi. Kinnegar, Lough Swilly (Batt, f. Hart, '92).

Distribution.—Scotland to Mediterranean. Madeira. Canaries.

W. Africa, "Talisman" (Locard).
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Calliostoma %i%yphinum (Linne). [Troclms %i%y23Mnus, Jeffreys, B. C.)

i., ii., iii., iv., v., vi.

Abundant everywhere, principally in the laminarian zone.

Yar. Lyonsii, Leach. Off Larne, 20 fms., one living specimen, and

off Black Head, 25 fms. (Hyndman, '59) : Belfast Lough,

sparingly (Hyndman and Thompson, f. Thompson, '56
; Hynd-

man, '58) : Helen's Bay, Belfast Lough (Welch) : Strang-

ford Lough, living (Hyndman and Thompson, f. Thompson,

'56; Dickie, '58; Welch): Malahide (Lloyd, f. Adams, '78)

:

Dalkey Sound ("Walpole, '53a) : Sherkin I., co. Cork

(A.E. ^N".). Var. AMm/«or, Jeffreys. Bantry Bay (Humphreys,

f. Jeffreys, '65). Yar. elata, Jeffreys. Coast of Antrim, deep

water (Jeffreys, '65). Monstr. scalariform. Holyvs^ood, Belfast

Lough (Miss Templeton, f. Brown, '18).

Distrilution.—Finmark to Mediterranean. Azores. Mogador.

Madeira. Canaries.

\_Calliostoma suturale (Philippi).]

. . . iv., . .

iv. E. I. A. Exp. 1888, 345 fms., two specimens (A. E. K)
Distrilution.—S.W. Ireland to W. Africa. Mediterranean.

Calliostoma occidentale'JMi^Ql^ & Adams). {Troclms occidentalis,

Jeffreys, B. C.)

. . . iv., . .

iv. "Porcupine" Exp., 1869, 90 fms. (Jeffreys, '83).

Distrilution. — Einmark to S.W. Ireland. Greenland. N.E.

America.

\_Olivia otaviana, Cantraine.]

.... v., .

V. "Porcupine" Exp., 1869, 173 fms. (Jeffreys, '83).

Distrilution.—Norway to Mediterranean. Madeira.

Family.

—

Tuebinid^.

Phasianella pullus (Liiine).

i., ii., iii., iv., v., vi.

Generally distributed in the littoral and laminarian zones.

Distrilution.—N. Scotland to Mediterranean. Mogador. Madeira.

Canaries. Off Sahara, " Talisman."
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\_Leptothyra Bournei, Norman."]

. . . iv., . .

iv. " Eesearch " Trawling Cruise, 1889, S.W. Ireland, 200 fms., a

single living specimen (IN'orman, '90).

Distribution.—S."W. Ireland. Deep water.

Family.

—

Ianthinid^.

lanthina exigua, Lamarck.

. . . iv., v., vi.

iv. Bantry Bay (Mrs. Puxley, f. Jeffreys, in Forbes & Hanley, '53).

V. Kilkee (Mrs. Fisher, f. Thompson, '56 ; Humphreys Coll., f.

Forbes & Hanley, '53) : Connemara (Shuttleworth, f. Brown,
'44 ; M'Calla, f. Thompson, '56) : Gurteen, near Eoundstone

(Farran in Proc. IST. H. S. Dublin, i., 1860): Eoundstone

(Alcock, '65).

vi. Coast of Donegal (Jeffreys, '67,- '85).

Distribution.—Pelagic. Atlantic and Pacific Oceans. Medi-

terranean.

lanthina rotwidata, Leach.

i., . iii., iv., v., vi.

Occasionally cast during the summer and autumn on the shores of

all the provinces, except Province ii. ; sometimes living, and with

the float attached.

Distribution.—Pelagic. Atlantic Ocean. Mediterranean.

lanthina pallida, Harvey.

.... v., .

V. Kilkee (Hopkins, '55) : Miltown Malbay (Harvey, f. Thompson,

'40, '56 ; Humphreys, f. Forbes & Hanley, '53).

Distribution.—Pelagic. Atlantic Ocean. Mediterranean.

Family.

—

Scalaeiid^.

\_Scalaria longissima, Seguenza.]

. . . iv., . .

iv. "Porcupine" Exp., 1869, 458 fms. (Jeffreys, '84).

Distribution.— S.AV". Ireland to Azores. Deep water.

K.I. A. PROC, SEK. III., VOL. V. 2
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Scalaria clathratula (G. Adams),

i., ii., iii., iv., v., vi.

i. Magilligan (Hyndman, f. Thompson ms.) : off Ballycastle, dead

(Chaster, '97a) : Turbot Bank, dead, rare (Hyndman, '58) : off

Black Head, 25 fms. (Hyndman, '59).

ii. Dublin Bay (Turton, '19).

iii. Ardmore (Mrs. Mackesy, f. Thompson, '56) : Cork Harbour (in

stomach of red gurnard, Humphreys, '45
; common, Wright

& Carroll, '52) : E. I. A. Exp., 1885, 1886, Lough Hyne, and off

S. coast of Cork, 30-54 fms. (Swanston, '86, Chaster, '98,

A.E.K)
iv. Bantry (Jeffreys, f. Porbes & Hanley, '53) : Dingle Bay, 54 fms.

(Adams, f. More, '70) : E. I. A. Exp., 1885, 1886, 4-48 fms.

(Swanston, '86, Chaster, '98, A.E.K).

V. Kilkee (Humphreys, f. Forbes & Hanley, '53) : Aran I. (Barlee,

f. Forbes & Hanley, '53) : Eoundstone (Standen, '95) : between

Bunowen and Slyne Head (Welch, '96).

vi. Bartra and Enniscrone, occasionally (Miss A. "Warren, '92): Bun-
doran (Mrs. Hancock, f. Thompson, ^5Q ; Belfast Mus., f.

Praeger, '89) : Iniskeen, co, Donegal (Mrs. Tatlow, '99).

Distrihution.—Sweden. Shetland to Mediterranean. Morocco.

Madeira. New England.

Scalaria Trevelyana, Leach.

i., . iii., iv., v., .

Magilligan (a specimen, Hyndman, f. Thompson, '56
; a specimen

in Thompson Coll. in Belfast Mus., f. Praeger, '89) : off Bally-

castle, dead (Chaster, '97a).

Off Hook Light, co. Wexford, 45-50 fms. (Walpole, '52):

CO. Cork (Humphreys, f. Thompson, '56
; Wright, f.

Jeffreys, '67) : Nymph Bank, 50-55 fms., living, and off Cape

Clear, 60 fms. (M'Andrew, f. Forbes & Hanley, '53) : E. L A.

Exp., 1885, 1886, 1888, off S. coast of Cork, 30-55^ fms.

(Chaster, '98, A.E.N.)

OffMizenHead, 56fms., dead (Forbes& Hanley, '5 3) : "Porcupine"

Exp., 1869, 85-808 fms. (Jeffreys, '84) : Bantry Bay (Dublin

Mus.): E. I. A. Exp. 1885, 1886, 1888, 10-345 fms. (Chaster,

'98).
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V. Aran I. (Barlee, f . Jeffreys, '67
; Waller Coll. in Dublin Mus.)

:

Eoundstone (Standen, '95) : "Porcupine " Exp., 1869, 165-422

fms. (Jeffreys, '84).

Distribution.—ISTorway to W. Africa. ? Mediterranean.

Scalaria communis, Lamarck.

]., ii., iii., iv., v., vi.

i. Magilligan (Miss Galwey, '88
; &c.) : off Ballycastle, dead (Chaster,

97a) : Lame Lough (Thompson, '56
; Ordnance Survey Coll.

in Dublin Mus.) : Turbot Bank, dead, rare (Hyndman, '58).

ii. Dublin Bay (Brown, '18
; «S:c.) : Portmamock (Brown, '18

; &c.)

iii. Duncannon, co. Wexford (Dublin Mus.) : Woodstown, near

Dunmore (Dublin Mus., coll. by Mrs. Tatlow) : Ardmore (Mrs.

Mackesy, f. Thompson, '56) : Cork Harbour (Humphreys, '45)

:

E. I. A. Exp., 1886, off S. coast of Cork, 521- fms. (Chaster,'98.)

iv. Bantry Bay (Jeffreys, f. Eorbes & Hanley, '53) : Dingle (More,

'70) : Yalentia (CockereU, '87) : R.I.A. Exp. 1885, 1886,

Berehaven, 5-25 fms., and Yalentia Harbour, 4-7 fms. (Swan-

ston, '86, Chaster, '98, A.B.N.)

V. Miltown Malbay (Waller Coll. in Dublin Mus.) : Aran I. and

Birterbuy Bay (Barlee, f. Forbes & Hanley, '53) : Eoundstone

(Alcock, '65
; Standen, '95) : between Bunowen and Slyne

Head (Welch, '96) : AchiU I. (Mrs. Tatlow & Praeger, '98).

vi. Xillala Bay, rather frequent (Miss A. Warren, '92) : Bundoran

(Mrs. Hancock, f. Thompson, '56) : " Porcupine" Exp., 1869,

Donegal Bay (Jeffreys, '84): Iniskeen, co. Donegal (Mrs.

Tatlow, '99) : Kinnegar Strand, scarce (Hart, '92).

Distribution.—Finmark to Mediterranean, Canaries.

Scalaria Turtona (Turton).

i., ii., iii., iv., v., vi.

i. Magilligan (Grainger, f. Praeger ; Waller Coll., and specimens

coll. by Praeger, in Dublin Mus.) : Belfast Lough, perhaps

Pleistocene fossils from the Estuarine Clays (Belfast Mus., f.

Praeger, '89) : Strangford Lough (Stewart, f. Praeger, '89).

ii. Newcastle, co. Down (Drummond, f. Thompson, '56) : Dun-

dalk Bay (Hyndman Coll., f. Thompson, '56; Waller Coll. in

Dublin Mus.) : Dublin coast (Turton, '19
; &c.).

iii. Youghal (Miss M. Ball, f. Thompson, '56) : Cork (Humphreys, f.

Forbes & Hanley, '53) : south of Ireland (Jeffreys, '67).
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iv. Bantry (Humphreys, f . Forbes & Hanley, '53) : Yentry Harbour
(More, '70).

V. Aran I. (Barlee, f. Forbes & Hanley, '53).

vi. Killala Bay, rare (Miss A. Warren, '92) : Bundoran ("Waller Coll.

in Dublin Mus.)

Distrilution.—Loffoden I. to Mediterranean. Madeira.

Cioniscus unicus (Montagu). {Aclis unica, Jeffreys, B. C.)

i., ii., iii., iv., v., vi.

i. Portrush (Marshall, '99) : off Ballycastle, dead (Chaster, '97a) :

Belfast Lough, deep water (Hyndman, f. Thompson, '56)

:

Turbot Bank, dead, very rare (Hyndman, '58).

ii. Portmarnock (Warren, f. Thompson, '56
; Hart, '92

; Marshall,

'99) : Clontarf (Miss M. Ball, f. Thompson, '56) : Dublin Bay,

very rare (Turton, '19).

iii. Cork (Jeffreys, '67) : south coast of Ireland (Leach, '52)

:

E.I.A. Exp., 1885, 1886, Lough Hyne, and off Baltimore,

80 fms. (Chaster, '98).

iv. Bantry Harbour, 3-4 fms. (M'Andrew, f. Thompson, '56)

:

E.I.A. Exp., 1885, mouth of Kenmare Eiver, 40 fms. (Chaster,

'98).

V. Miltown Malbay (Harvey, f. Thompson, '56) : Eoundstone

(Standen, '95) : between Bunowen and Slyne Head (Welch,

'96) : Connemara (Marshall, '99).

vi. Bartra and Enniscrone (Marshall, f. Miss A. Warren, '92) : Mayo
and Sligo (Marshall, '99) : Bundoran (Mrs. Hancock, f.

Thompson, '56) : Narin Strand, co. Donegal (G. P. Farran).

Distribution.—? W. Norway. Shetland to Mediterranean.

Aclis ascaris (Turton).

i., ii., iii., iv., v., vi.

i. Off Ballycastle, dead (Chaster, '97a).

ii. Portmarnock (Warren Coll., f. Thompson, '56) : Dublin Bay
[probably Portmarnock] (Alder, f. Jeffreys, '67) : Dalkey

(Waller Coll. in Dublin Mas.).

iii. E.I.A. Exp., 1885, 1886, off S. coast of Cork, 30-52|- fms.

(Chaster, '98).

iv. "Porcupine" Exp., 1869, 808 fms. (Jeffreys, '84): E.I.A. Exp,,

1885, 1886, 23-48 fms. (Swanston, '86, Chaster, '98).
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V. Seafield, west of Ireland (Turton, '19) : Aran I. (Barlee, f.

Jeffreys, '67): Connemara (Marshall, '99): "Porcupine"
Exp., 1869, 183 fms. (Jeffi'eys, '84).

yi. Enniscrone (Marshall, f. Miss A. Warren, '92) : Mayo and Sligo

(Marshall, '99): Bundoran (Mrs. Hancock, f. Thompson, '56).

JDistrihution.—Norway to Mediterranean.

Aclis supranitida (S. V. Wood).

i., ii., iii., iv., v., vi.

i. Off Ballycastle, dead (Chaster, '97a) : "Porcupine" Exp., 1869,

North Channel, 40 fms. (Jeffreys, '84) : off Black Head, 25 fms.

(Hyndman, '59) : Turbot Bank, dead (Hyndman, '58
; Waller,

f. Hyndman, '59).

ii. Portmarnock (Marshall, '99) : Dublin Bay (Jeffreys, '67) : Dalkey

(Waller CoU. in Dublin Mus.).

iii. R.I.A. Exp., 1885, 1886, off S. coast of Cork, 30-52i fms.

(Chaster, '98).

iv. Bantry Bay (Miss Hutchins, f. Leach, '52
; Hanley, f. Forbes &

Hanley, '53; M'Andrew, '57): E.I.A. Exp., 1885, 38-110

fms. (Chaster, '98).

V. "Porcupine" Exp., 1869, 183 fms. (Jeffreys, '84): between

Bunowen and Slyne Head (Welch, '96).

vi. Mayo, Sligo, and Bundoran (Marshall, '99) : "Porcupine" Exp.,

1869, Donegal Bay, fine and living specimens (Jeffreys, '84).

Distribution.—Norway to Mediterranean. Madeira. Canarios.

?Barbadoes (Dall).

Aclis Wallerij Jeffreys.

• • • iv-» [v-]' •

iv. Var. exigua, G. 0. Sars. R.I.A. Exp., 1885, 1886, 37^-79 fms.,

two specimens (Chaster, '98).

V. "Porcupine" Exp., 1869, 422 fms. (Jeffreys, '84).

Distribution.—Einmark to Mediterranean. C. Verd I. New
England.

Pherusina Gulsonce (Clark). [Aclis GuIsotkb, Jeffreys, B. C.)

i., . . iv., v., .

i. Off Ballycastle, living (Chaster, '97a) : Turbot Bank sand, dead

(Jeffreys, f. Hyndman, '60). Var. tenuicula, Jeffreys. Strang-

ford Lough (Waller, f. Jeffreys, '67).
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iv. R.I.A. Exp., 1885, Berehaven, 5 fms., andDursey Sound, 25 fms.

(Chaster, '98) : Berehaven (Marshall, '99). Yar. tenuicula.

Berehaven (Marshall, '99).

Y. Aran I. (Barlee, f. Forbes & Hanley, '53) : Connemara (Dodd and

Mellors, f. MarshaU, '90
; Marshall, '99).

Distrilution.—Shetland to Mediterranean. Madeira.

Pherusina minima (JeSvejs). {Oclostomia minima, Jeffreys, B. C.)

i., . . iv., v., .

i. Off Ballycastle, dead (Chaster, '97a).

iv. E.I.A. Exp., 1885, Berehaven, 5 fms., a single specimen (Chaster,

'98).

V. Koundstone (Standen, '95) : between Bunowen and Slyne Head
(Welch, '96) : off Connemara (Dodd and Mellors, f. Marshall,

'90).

Listrihution.—Shetland to Mediterranean.

Family.

—

jS'aticid^.

Amauropsis islandica (Gmelin). [Natica islandica, Jeffreys, B.C.)

i., . iii., ...

i. Belfast Lough, a single young specimen, dead (Jeffreys, f. Hynd-
man, '60)

;
probably a quaternary fossil.

iii. Cork (Humphreys, f. Jeffreys, '67).

Distrilution.—Arctic seas in both hemispheres to British Isles and

New England.

Lunatia sordida (Philippi). {Natica sordida, Jeffreys, B.C.)

i., ii., iii , iv., v., .

i. Strangford Lough, 7-25 fms., and off entrance, 18-20 fms., dead,

very rare (Dickie, '58).

ii. Off Dublin coast, 60 fms. (Walpole, '53) : Dublin Bay (Jeffreys

Cab., f. Thompson, '56
; Kinahan, '61) : Dalkey Sound (Waller

Coll. in Dublin Mus.).

iii. Off Saltee I., 40 fms. (Walpole, '52): Youghal (Miss M.
Ball, f. Thompson, '40) : Cork (Humphreys, f. Jeffreys, '67) :

between Baltimore and Cape Clear (M'Andrew, f. Jeffreys,

'67): E.I.A. Exp., 1885, off Baltimore, 30 fms. (Swanston,

'86, Chaster, '98).
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iv. Bantry Bay, living (Dublin Mus.) : off Dingle Bay (M'Andrew, f.

Thompson, '56): "Porcupine" Exp., 1869, Dingle Bay, and
85-458 fms. (Jeffreys, '85) : off Blasquet I. (More, '70) : E.I.A.

Exp., 1886, 23-214 fms., living (A.E.N.).

V. Aran I. (Melville, f. Walpole, '53; Barlee, f. Jeffreys, '67):

"Porcupine" Exp., 1869, 165-816 fms. (Jeffreys, '85).

Distrihution.—Shetland to Mediterranean. Madeira.

\_Lunatia grcenlandica (Beck). [NaUca grcenlandica, Jeffreys, B.C.)]

. . . iv., v., .

iv. "Porcupine" Exp., 1869, 458 fms. (Jeffreys, '85).

V. "Porcupine" Exp., 1869, 173 fms. (Jeffreys, '86).

Distribution.—Arctic seas in both hemispheres to British Isles,

New England, and IST. Japan. Off Kerguelenl. " Challenger,"

Lunatia catena (Da Costa). [Natica catena^ Jeffreys, B.C.)

i., ii., iii., iv., v., vi.

Generally distributed round the coast, usually in the littoral zone.

Distrihution.—Sweden to Mediterranean.

Lunatia Alderi (Eorbes). {Natica Alderi, Jeffreys, B.C.)

i., ii., iii., iv., v., vi.

Common everywhere.

Yar. lactea, Jeffreys. B.I.A. Exp., 1885, Berehaven, 5-25 fms.

(Chaster, '98) : Kil'lala Bay (Miss A. Warren, '92). Var. suh-

ovalis, Jeffreys. Killala Bay (Miss A. Warren, '92). Yar.

ventricosa, Jeffreys. Birterbuy Bay (Walpole, f. Jeffreys, '69).

Distribution.—Iceland. Loffoden I. to Mediterranean. W.
Africa, "Talisman" (Locard).

Lunatia Montagui (Eorbes). {Natica Montacuti, Jeffreys, B.C.)

i., . iii., iv., v., vi.

i. Off Ballycastle, dead (Chaster, '97a) : off Larne Lough, living,

(Hyndman, '59) : off Maidens, 20-90 fms., living (Hyndman,
'59) : Belfast Lough, a living specimen (Hyndman, f. Thomp-
son, '56) : Turbot Bank, &c., dead (Hyndman, '58, '59) : Strang-

ford Lough (Belfast Nat. E. C. " Guide to Belfast," 1874).

iii. Cork, in stomachs of gurnards (Humphreys, f. Jeffreys, '67) :

E.I.A. Exp., 1885, 1888, off Glandore, 53 fms., and off Balti-

more, 30 fms. (Chaster, '98, A.E.N.) : off Cape Clear, 45 fms.

(M'Andrew, f. Thompson, '56).
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iv. "Porcupine" Exp., 1869, 85-808 fms. (Jeffreys, '85): R.I.A.

Exp., 1885, Berehaven, 5-25 fms., and moutli of Kenmare
Eiver, 38-48 fms. (Chaster, '98).

V. Eirterbuy Bay, living (Walpole, '52) : Galway coast (Barlee, f.

Eorbes & JEanley, '53) : "Porcupine" Exp., 1869, 165-208

fms. (Jeffreys, '85): E.D.S. Eish. Survey, 1890, 1891, Black-

sod Bay (Holt, '92).

vi. E.D.S. Eish. Survey, 1890, Inver Bay (Holt, '92).

Bistrihutioji.—Iceland. Einmark to Mediterranean.

[_Ltinatia angulata (Jeffreys).]

iv. "Porcupine " Exp., 1869, 251-539 fms. (Jeffreys '85).

Bistrihution.—Atlantic Ocean and Mediterranean. Deep water,

\_Natica affitiis (Grmelin).]

iv. R.I.A. Exp., 1888, 750 fms., one young specimen, dead (de-

termined by Gr. "W. Chaster).

Distribution.—Arctic seas in both hemispheres to S. W. Ireland,

New England, and ]^. Japan. ? Mediterranean.

Eamily.

—

Lamellaeiid^.

Lamellaria perspicua (Linne).

i., ii., iii., iv,. v., vi.

i. Off Ballycastle, living (Chaster, '97a) : north of the Maidens,

80 fms., living (Hyndman, '60) : off Ballygalley Head, 15-25

fms., one specimen, dead (Hyndman, '59) : Belfast Lough,

living on Laminari^, rare (Hyndman, '58) : Strangford Lough

(Hyndman and Thompson, f. Thompson, '56) : off entrance to

Strangford Lough, 12-15 fms., dead, very rare (Dickie, '58).

ii. Coast of Down (Brown, '44) : Portmarnock (Adams, '78
; "Waller

Coll. in Diiblin Mus.) : Dublin Bay (Turtou, '19; Hassall,

'42
; rare, Walpole, '53a).

iii. Cork Harbour (Humphreys, '45) : Courtraacsherry Harbour

(Allman, f. Thompson ars.) : Baltimore Harbour, living

(A.E.K).

iv. Bantry Bay (Jeffreys, f. Eorbes & Hanley, '53) : E.I.A, Exp.,

1885, 1886, Long Island Sound, 3^-5 fms., and Ballinskelligs

Bay (Chaster, '98).
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V. Miltown Malbay (Harvey, f. Thompson ms.) : Aran I. (Barlee,

f. Thompson, '56) : R.D.S. Fish. Survey, 1890, Kilkieran

Bay (A.R.N.) : Rounclstone (Alcock, '65
; Standen, '95).

vi. Bartra and Enniscrone, common (Miss A. Warren, '92) : Bun-

doran (WaUer Coll. in Dublin Mus.) : E.D.S. Pish. Survey,

1891, Donegal Bay (Holt, '92): JSTarin Strand, co. Donegal

(Gr. P. Farran) : Kinnegar, Lough Swilly, and near Dunfanaghy

(Hart, '92).

Distrilution.—Norway to Mediterranean. Canaries. IS". E.

America.

Velutina laviffata (Pennant).

i., ii., iii., iv,, v., vi.

Generally distributed round the coast, below low-water mark.

Yar. Candida, Jeffreys. Coast of Antrim (Jeffreys, '67).

Bistrihution.—Spitzbergen. Iceland. Pinmark to Mediterranean.

Greenland to JN'ew England. North Pacific.

Family.

—

Trichotropid^.

Trichotropis horealis, Broderip & Sowerby.

i., . . . v., .

i. Off Ballycastle, dead (Chaster, '97a) : North Channel (Jeffreys,

'67) : off the Maidens, 70-100 fms., dead (Hyndman, '58) :

entrance to Belfast Lough (Thompson, '56
; Hyndman, '58,

'59) : Turbot Bank, living (Jeffreys, '59
; Hyndman, '60) : off

entrance to Strangford Lough, 12-15 fms., dead, very rare

(Dickie, '58).

V. Coast of Galway (Barlee, f. Thompson, '56).

Bistrihution.—Arctic seas in both hemispheres to coasts of

Ireland, N.E., and JST.W. America.

[ Trichotropis fimhriata, Jeffreys.

]

.... v., .

V. "Porcupine" Exp., 1869, 816 fms., a single specimen (Jeffreys,

'85).

Bistrihution.
—

"W. Ireland. Deep water.

[^Trichotropis densistriata, Jeffreys.]

.... v., .

V. " Porcupine" Exp., 1869,816 fms., a single specimen (Jeffreys, '85).

Bistrihution.—North Atlantic. Deep water.
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Pamily.

—

Captjlid^.

Capidus hungarieus (Linne).

i., ii., iii., iv., v., vi.

i. Generally clistribiitecL

ii. Carlingford, liying (Hart, '92): Dublin coast (BroT^n, '18;

Kiaahan, '61
; &c.) :

" Arklow oyster beds, county TTicklo^v,

•whence it used to be brought on oysters to lEalahide " (Adams,

'78) : ofi Bray (Walpole, '53a) : Greystones (Mackintosh, '84).

iii. "WoodstoTvn, co. Waterford (Dublin Mus., coll. by Mrs. Tat-

low) : E. D. S. Fish. Survey, 1890, o:ff Ballycottin (Jordan):

Cork Harbour and Kinsale Harbour (Humphreys, '45) :

E. I. A. Exp., 1885, 1886, 1888, off S. coast of Cork, 30-52^
fms. (Chaster, '98, A. E. 1^.).

v. Bantiy ("Warren Coll. in Dublin Mus.) : Blasquet Sound, 17 fms.

(DublinMus.): "Porcupine Exp.," 1869, 11 3-808 fms. (Jeffreys,

'85): E. I. A. Exp. 1885, 1886, 5-44 fms. (Swanston, '86,

Chaster, '98).

V. "Argo" cruise, 1890, west of Ireland, young (Herdman, '91).

vi. Killala Bay (Miss A. Warren, '92) : Lough Swilly (Eev. J. D.

Falkiner, f. Praeger).

Bistrihution.—Einmark to Mediterranean. Azores, " Princesse-

Alice." jS'ew England (VerriU). Elorida and Bermuda (Dall).

Calyptrcea cMnensis (Linne).

. ii., . iv., . .

ii. Dublin Bay (Turton, '19
; M'Calla, f. Adair, in Jeffreys, '69

; speci-

mens labelled " Dublin Bay" are in Dublin Mus.) : on the east

coast (Thompson, '56). These records are doubtful.

iv. South-west Ireland (Wright & Greene, '59) :
" Eesearch " Trawling

Cruise, 1889, 70 fms., several specimens (Bourne, '90).

Bistrilution.—S. England, "Wales, and Ireland, to Mediterranean.

Madeira. Canaries. "W. Africa.

Eamily.

—

Solaeiidje.

\_Solarium mediterraneiim, Monterosato.]

. . . iv., . .

iv. "Eesearch" Trawling cruise 1889, 400 fms., a single living

specimen (Norman, '90).

Bistrihution.—S. "W. Ireland to Mediterranean. Barbary. Canaries.
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\_8olariimi siculum, Cantraine.]

. . . iv., . .

iv. "Porcupine" Exp., 1869, 113-180 fms., two living specimens

(Jeffreys, '85).

Distrihdion.—S. "W. Ireland to Mediterranean. "W. Africa,

" Travailleur " (Locard). Madeira. Canaries.

Family.—HoiiALOGrEiD^.

JEomalogyra atomus (Philippi).

i., . iii., iv., v., vi.

i. Off Ballycastle, living (Chaster, '97a) : shores of Larne Lough

(Jeffreys, '59
; living, Hyndman, '60) : Belfast Lough (Thomp-

son, f. Jeffreys, '48 ; Belfast Mus,, f. Praeger, '89).

iii. Cork llarhour (Jeffreys, '48) : E. I. A. Exp., 1886, Lough Hyne,

a good number of fine live specimens (Chaster, '98).

iv. Bantry Bay (Jeffreys, '48): E. I. A. Exp., 1885, 1888, Berehaven

(Chaster, '98).

V. Eoixndstone (Standen, '95 ; D'Arcy "W. Thompson) : between

Bunowen and Slyne Head ("Welch, '96). Yar. vitrea, Jeffreys,

Killala Bay (Marshall, '99).

yi. Enniscrone, shell-sand (Miss A. Warren, '92) : Donegal (Warren,

f. Eorbes & Hanley, '53) : i!^arin Strand, co. Donegal

(G-. P. Earran).

Distribution.—Einmark to Mediterranean. Madeira. Between

Marion I. and Prince Edward I., "Challenger."

According to Jeffreys, '67,. this species is found all round Ireland
;

but the above are the only records of its occurrence on the coast that

I am acquainted with. It is, however, probably generally

distributed and may have escaped detection owing to its minuteness.

Homalogyra polyzona (Brusina mss.).

i-,

i. Off Ballycastle, living (Chaster, '97a).

Distrxhution.— jST. Ireland. Mediterranean.

Probably a variety of H. atomus.

Somalogyra Fisclieriana, Monterosato.

. . iii., . . .

iii. E.I. A.Exp., 1886, Lough ETyne, a single specimen (Chaster, '98).

Distribution.—S. Ireland. Mediterranean.
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Somalogyra rota (Forbes & Hanley).

i., ii., iii., iv., v., vi.

i. Off Ballycastle, Hying (Chaster, '97a).

ii. Howth (Hart, '92) : Dublin Bay (Waller, f. Jeffreys, '69).

iii. Cork (Jeffreys, '67) : R. I. A. Exp., 1885, 1886, Glandore Harbour,

4 fms., and off Baltimore, 30 fms, (Chaster, '98).

iv. Bantry Bay (Jeffreys, '67) : E. I. A. Exp., 1885, Berehaven, 5-25

fins., and Dursey Sound, 25 fms. (Chaster, '98).

V. Roundstone (Alcock, '65
; Barlee, f. Jeffreys, '67; Standen, '95):

between Bunowen and Slyne Head (Welch, '96) : Connemara

(Marshall, '99).

vi. Carrahubbuck, Killala Bay, one specimen (Miss A. Warren, '92) :

KiUala Bay (Marshall, '99) : Donegal (Warren and Barlee, f.

Eorbes & Hanley, '53).

Distribution.—!N"orway to Mediterranean. Madeira. North Atlantic,

deep water.

Family.

—

Littoeinid^.

Littorina ohtusata (Linne).

i., ii., iii., iv., v., vi.

Exceedingly common, among stones and sea-weeds all round the

coast.

Yar. neritiformis, Brown. Downpatrick (Brown, '44). Yar.

falalis, Turton. Larne, plentiful (Jeffreys, '65) : Killala Bay
(Miss A. Warren, '92).

Bistrihution.—Nova Zembla to Azores. Mediterranean. ?N. E.

America.

Littorina neritoides (Linne).

i., ii., iii., iv., v., vi.

i. Belfast Lough, living, common (Hyndman, '58) : north of Ireland,

common (Praeger, '89).

ii. Dublin coast, common : Grreystones (Adams, '78).

iii. Waterford coast (Thompson, '56) : Cork Harbour (Humphreys, '45).

iv. Bantry Bay (Humphreys, '45) : B. I. A. Exp., 1886, Berehaven,

5-10 fms., and Ballinskelligs Bay (Chaster, '98).

V. Eoundstone (Alcock, '65
; Standen, '95) : Achill I. (Mrs. Tatlow

& Praeger, '98).

vi. Bundoran (Thompson, '56) : JSTarin, co. Donegal (Mrs. Tatlow,

'99).

Distribution. — Norway to Mediterranean. Azores. Madeira.

Canaries.
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Littorina rudis (Maton).

i., ii., iii., iv., v., vi.

Very common everywhere.

Var. saxatilis, Johnston. N., E., and W. of Ireland (Thompson,
'44) : Portmarnock (Adams, '78) : Eoundstone (Alcock, '65).

Yar. j'uffosa, Montagu. " Common on all quarters of the rocky

coasts" (Thompson, '56) : Greystones (Adams, '78) : Valentia

(Cockerell, '87). Yar. pafula, JeEvejs. Belfast Lough, living,

common (Hyndman, '58) : Dublin Bay (A. Macalister, f.

Adams, '78). Yar. fflohosa,JeSrejs. Dublin Bay (Branscombe,

f. Clark, in Jeffreys, '65). Var. teneirosa, Montagu, Generally

distributed on muddy flats in estuaries, &c.

Distribution.—Spitzbergen. Iceland. Pinmark to Azores. ? Medi-

terranean. Greenland. 'N. E. America. I^. W. America. Mexico

(Jeffreys).

Littorina littorea (Linne).

i., ii., iii., iv., v., vi.

Common all round the coast.

Var. turrita, Jeffreys. Belfast Lough (Stewart, f. Praeger, '89
;

Marshall, '98).

Distribution.
—

"White Sea to Portugal. ? Mediterranean. iN". E.

America. Mexico (Jeffreys).

Lacuna crassior (Montagu).

i., ii., iii., . v., vi.

i. Common.
ii. Dublin Bay (Turton, f. Brown, '18; Leach, '52

; Kinahan, '61
;

"Warren Coll. in Dublin Mus.).

iii. "Woodstown, co. "Waterford (Dublin Mus., coll. by Mrs.

Tatlow) : " Porcupine" Exp., 1869, 74 fms. (Jeffreys, '83).

V, Birterbuy Bay (Earran, f. Thompson, '56) : Achill I. (Mrs.

Tatlow & Praeger, '98).

vi. Iniskeen, co. Donegal, abundant (Mrs. Tatlow, '99).

Distribution.—Spitzbergen. "White Sea. Eussian Lapland. British

Isles. N. W. France. Greenland, IST. E. America. N. Pacific.

Lacuna divaricata (Fabricius).

i., ii., iii., iv., v., vi.

Abundant round the coast in the littoral and laminarian zones.

Var. canalis, Montagu, and var. quadrifasciata^ Montagu. Ap-

parently generally distributed.

Listribution.—Arctic seas to Algiers, New Jersey, and N, Japan.
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Lacuna puteolus (Turton).

i., ii., iii., . v., vi.

i. Grenerally distributed, but not common. Var. conica, Jeffreys.

Co. Antrim (Hyndman, f. Jeffreys, '65).

ii, Portmarnock (Adams, '78): Howtli (Hart, '92): Dublin Bay
(Turton, '19

; Leach, '52) : Killiney, &c., rare (Walpole, '53a).

Yar. conica. Ireland's Eye (A. Macalister, f. Adams, '78).

iii. Ardmore (Mrs. Mackesy, f. Thompson, '56) : Baltimore fA. B. N.).

V. Kilkee (Thompson, '56) : Boundstone (Alcock, '65
; Standen,

'95) : Achill I. (Mrs. Tatlow & Praeger, '98).

vi. Mayo, a dwarf form (Marshall, '98) : Killala Bay (Miss A.

Warren, '92) : Bundoran (Belfast Mus., f. Praeger, '89
;

Waller Coll. in Dublin Mus.) : Narin, &c., co. Donegal (Mrs.

Tatlow, '99
; G. P. Farran) : Mweelfinn, &c. (Hart, 92). Var.

conica. Mayo (Marshall, '98). Var. auricularis, Montagu.

Biver Moy, co. Mayo (Miss "Warren, f. Marshall, '98). Var.

expansa, Jeffreys. Killala Bay (Marshall, '98).

Distrihution.—Pinmark to Spain. Greenland.

Lacuna pallidula (Da Costa).

i., ii., iii., iv., v., vi.

i. Generally distributed on Laminarife, &c. Var. neritoidea, Gould,

Groomsport (Marshall, '98).

ii. Malahide (Adams, '78) : Dublin Bay (Dublin Mus.) : Killiney,

&c., rare (Walpole, '53a).

iii. Ardmore (Mrs. Mackesy, f. Thompson, '56) : Cork Harbour

(Humphreys, '45): B. I. A. Exp., 1885, 1886, Glandore Har-

bour, 4 fms., and off Baltimore, 30 fms. (Chaster, '98).

iv. B. LA. Exp., 1885, Berehaven, 5-25 fms. (Chaster, '98): Ken-

mare Biver (Praeger, '99). Var. patula, Thorpe. Bantry Bay
(Barlee, f. Jeffreys, '65).

V. Miltown Malbay (Harvey, f. Thompson ms.) : Boundstone

(Alcock, '65
; Standen, '95) : Clew Bay (Thompson, '56) :

Achill I. (Mrs. Tatlow & Praeger, '98).

vi. Killala Bay (Miss A. Warren, '92) : Bundoran (Mrs. Hancock,

f. Thompson ms.) : Narin, co. Donegal (Mrs. Tatlow, '99;

G. P. Earran) : near Dunfanaghy, and at Mweeldnn, Sheephaven

(Hart, '92).

Distrilution.—Spitzbergen. Iceland. Einmark to W. Erance.

Greenland. N. E. America.
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\_Ciih%a tenella (Jeffreys). {Lacuna tenella, Jeffreys, B. C.)]

iv. "Porcupine" Exp., 1869, 251-539 fms. (Jeffreys, '83) : E. I. A.

Exp., 1888, 750 fms., one broken specimen (Chaster, '98).

Distrilution. — Earoes to Mediterranean. Azores, Morocco,

" Talisman." New England (Yerrill). ISTew Jersey to Elorida.

West America (Call). Off Brazil, " Challenger."

Family.—TnuNCATELLiDiE.

? Truncatella truncatula (Draparnaud).

vi. Bundoran, a specimen among shell-sand (Mrs. Hancock, f.

Thompson, '56)
;
probably a mistake (Jeffreys, '67).

Distn'hifion.—England, ? Scotland, ? Ireland to Mediterranean.

Madeira. Canaries. jS'ewport, Rhode I., perhaps introduced (Yerrill).

Eamily.

—

Bissoid^.

Alvania carinata (Da Costa). {Rissoa striaUda, Jeffreys, B. C.)

i., ii., iii., iv., v., vi.

i. Off Larne (Hyndman and Jeffreys, f. Jeffreys, '67) : Turbot Bank,

dredged sand (Waller, '58
; Hyndman, '58

; Jeffreys, f. Hynd-
man, '59).

ii. Portmarnock (Warren Coll. in Dublin Mus.) : Dublin Bay
(Thompson, '56; Waller, f. Kinahan, '61).

iii. Ardmore (Mrs. Mackesy, f. Thompson, '56) : Cork Harbour
(Wright & Carroll, '52).

iv. Bantry Bay (Jeffreys, '67).

V. Miltown Malbay, rare (Harvey, f . Thompson, '40) : Aran I. (Barlee,

f. Jeffreys, '67) : Achill I. (Mrs. Tatlow & Praeger, '98
;

Marshall, '98).

vi. Carrahubbuck, Killala Bay, several fine specimens (Miss A.

Warren, '92) : Bundoran (Thompson, '56 ; Waller Coll. in

Dublin Mus.) : N'arin Strand, co. Donegal (G. P. Farran).

Distribution.—British Isles to Mediterranean.
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Alvania cancellata (Da Costa). {Rissoa ca.neellaia, Jeffreys, E. C.)

i., ii,, iii., iv., v., vi.

i. Off Ballycastle, dead (Chaster, '97a) : off Larne, 18-20 fms

(Jeffreys, '67) : Turbot Bank, dredged sand, dead, and off

Black Head, 25 fms. (Hyndman, '58, '59) : Strangford Lough,

7-20 fms., and off entrance, 12-15 fms., dead, rare (Dickie,

'58).

ii. Portmarnock (Brown, '18; TVarren, f. Thompson, '56): Dublin

Bay (Turton, '19).

iii. Ardmore (]Mrs. ]\Iackesy, f. Thompson, '56) : Xymph. Bank, 50

fms. (IT'Ancbew, f. Jeffreys, '67): E.LA. Exp., 1885,

1886, off S. coast of Cork, 52^-551 fms. (Chaster, '98).

iv. Bantry Bay (Hiss Hutchins, f. Leach, '52
; &c.) : E.I.A. Exp.,

1885, 5-44 fms. (Chaster, '98).

V. Aran I. and Brrterbuy Bay (Barlee, f. Forbes & Hanley, '53)

:

Bii'terbuy Bay (Marshall, '98) : Eoundstone (D'Ai'cy W.
Thompson).

vi. Carrahubbuek, Killala Bay, occasionally (Miss A. "Warren, '92) :

Ejllala Bay (Marshall, '98) : Bundoran (Thompson, '56
;

WaHer CoU. in Dublin Mus.).

Bistrilutioji.—Hebrides to Mediterranean. Azores, "Challenger."

Madeira. Canaries.

Alvania calatJms (Forbes & Hanley). {Sissoa calathus,

Jeffreys, B. C.)

i., . iii., iv., v., vi.

i. Off Ballycastle, dead (Chaster, '97a): Turbot Bank, dead (Waller,

'58
; Hyndman, '58).

iii. E. I. A. Exp., 1886, off S. coast of Cork, 52i fms. (Chaster,

'98).

iv. Off Mizen Head, 50 fms., dead (M'Andrew, f. Forbes & Hanley,

'53) : Bantry Bay (Marshall, '98).

V. Kilkee (Warren, f. Thompson, in Forbes & Hanley, '53) : Con-

nemara (Marshall, '98) : Eoundstone (D'Arcy W. Thompson),

vi. Killala Bay (Marshall, '98).

JJisirilution.—Hebrides to Mediterranean. Azores, " Challenger."

Canaries. Cape of Good Hope (SoTverby),

A. calatlms is now generally regarded as a variety of the following

species.
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Alvania reticulata (Montagu). {Rissoa reticulata, Jeffreys, B. C.)

i., ii., iii., iv., v., vi.

i. Off Ballycastle, dead (Chaster, '97a) : entrance of Belfast Longh.,

shell-sand (Thompson, '56) : Turhot Bank, dead, and off

Black Head, 25 fms. (Hyndman, '58, '59) : Groomsport, shell-

sand (Praeger, '92a) : Strangford Lough, 7-20 fms., dead,

common (Dickie, '58) : Ardmillan, shell-sand (Praeger, '89).

ii. Dublin Bay (Alder, f. Forbes & Hanley, '53
; a fragment, "Waller,

f. Kinahan, '61).

iii. South of Ireland (Leach, '52): E. LA. Exp., 1885, 1886, off

S. coast of Cork, 30-55|- fms. (Swanston, '86, Chaster,

'98, A.E.K).
iv. Bantry Bay (Thompson and Barlee, f. Thompson, '56) : Dingle

Bay, 54 fms. (Adams, f. More, '70): B. I. A. Exp., 1885,

1886, 0-79 fms. (Swanston, '86, Chaster, '98).

V. Seafield (Turton, '19) : Birterbuy Bay (Jeffreys, f. Eorbes &
Hanley, '53) : Boundstone (Alcock, '65

; B. S. Dodd in Journ.

of Conch., vi., 1890; D'Arcy W. Thompson) : ? " Argo " cruise,

1890, west of Ireland (Herdman, '91).

vi. Enniscrone, one specimen (Miss A. Warren, '92).

Distrihution.—Einmark to Mediterranean. Canaries.

Alvania cimicoides (Forbes). {Rissoa eimicoides, Jeffreys, B. C.)

i., . iii., iv., v., .

i. Off Ballycastle, dead (Chaster, '97a) : Larne (Jeffreys, '67
\

Belfast Mus., f. Praeger, '89).

iii. Cork Harbour (Wright, f. Jeffreys, '67) : E. I. A. Exp., 1886, off

S. coast of Cork, 39^-52+ fms. (Chaster, '98).

iv. "Porcupine" Exp., 1869, 90 fms. (Jeffreys, '84).

V. West coast of Ireland (Hoskyns, f. Jeffreys, '67) : "Porcupine"'

Exp., 1869, 85-173 fms. (Jeffreys, '84).

Distriiution.—Finmark to Mediterranean. Azores.

\_Alvania Jeffreysi (Waller). {Rissoa Jeffreysi, Jeffreys, B. C.)]

v. "Porcupine" Exp.," 1869, 816 fms. (Jeffreys, '84).

Distrihution.—Finmark to Mediterranean.

K.I. A. PROC, SEE. III., VOL. V. 2 P
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Alvania punctura (Montagu). {Eissoa pimdura, Jeffreys, B. C)

{., u., iii., iv., v., vi.

i. Off Ballycastle, living (Chaster, '97a) : Turbot Bank, dead(Hynd-
man, '58

; Jefireys, f. Hyndnian, '59) : off Black Head, 15-25

fms. (Hyndnian, '59) : Strangford Lough (Belfast E". F. C.

"Guide to Belfast," 1874).

ii. Dublin Bay (Turton, '19; Jeffreys, f. Forbes & Hanley, '53;

Waller, f. Kinahan, '61).

iii. R.I. A. Exp., 1885, 1886, Glandore Harbour, 4 fms., and off S.

coast of Cork, 30-52^- fms. (Chaster, '98). Yar. diversa,

Jeffreys. R.I. A. Exp., 1885, off Baltimore, 30 fms. (Chaster,

'98).

iv. Bantry Bay (Turton, '19
; Forbes & Hanley, '53) : Dingle Bay,

54 fms. (Adams, f. ITore, '70) : R. 1. A. Exp., 1885, 1886,

1888, 0-79 fms. (Chaster, '98): Kenmare River (Praeger, '99).

V. Kilkee (Thompson, '56) : Roundstone (Alcock, '65
; Standen, '95

;

D'Arcy W. Thompson) : Achill I. (Mrs. Tatlow & Praeger,

'98): "Porcupine" Exp., 1869, 183 fms. (Jeffreys, '84).

Var. diversa. Connemara (Marshall, '98).

vi. Bartra and Enniscrone, freqnent (Miss A. Warren, '92) : Bnn-

doran (Thompson, '56; Waller Coll. in Dublin Mus.): Iniskeen,

CO. Donegal, rare (Mrs. TatloTV, '99) : l^arin Strand, co. Done-

gal (G. P. Earran): Portsalon (Standen, '94). Var. diversa.

Killala Bay (MarshaU, '98).

Distrilution.—Finmark to Mediterranean. Canaries.

AIva?iia Testae (Aradas & Maggiore), var. alyssicola, Forbes. {Rissoa

abyssicola, Jeffreys, B. C.)

. . iii., iv., v., .

iii. R. I. A. Exp., 1885, 1886, off S. coast of Cork, 30-54 fms.

(Chaster, '98, A.R. jS^).

'

iv. Off Mizen Head, 60 fms. (M'Andrew, f. Thompson, '56) : " Por-

cupine " Exp., 1869, 370-808 fms. (Jeffreys, '84) : R. I. A.

Exp., 1885, 1886, 23-214 fms. (Chaster, '98).

V. "Porcupine" Exp., 1869, 85-816 fms. (Jeffreys, '84): ?" Argo"

cruise, 1890, -west of Ireland (Herdman, '91).

Distribution.—Loffoden I. to Mediterranean.
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Manzonia zetlandica (Montagu). {Rissoa zetlandica, Jeffreys, B. C.)

i., . iii., iv., v., vi.

i. Off Ballycastle, dead (Chaster, '97a) : coast of Antrim (Hynd-

man and Jeffreys, f. Jeffreys, '67) : Turbot Bank, dead, rare

(Hyndman, '58) : off Black Head, 25 fms. (Hyndman, '59).

iii. E.I. A. Exp., 1886, off S. coast of Cork, 52* fms. (Chaster,

'98).

iv. E.I. A. Exp., 1885, mouth of Kenmare river, 38-41 fms.

(Chaster, '98).

V. Birterbuy Bay (Walpole, f. Thompson, '56) : Connemara, (Mar-

shaU, '98) : "Porcupine" Exp., 1869, 173-208 fms. (Jeffreys,

'84).

vi. Killala Bay (Marshall, '98) : Narin Strand, eo. Donegal

(G. P. Earran).

Distribution.—Loffoden I. to Mediterranean.

Manzonia costata (Adams). {Rissoa costata, Jeffreys, B. C.)

i., ii., iii., iv., v., vi.

•

i. Off Ballycastle, dead (Chaster, '97a) : off BaUygalley Head, 20

fms., dead, a few (Hyndman, '59) : Turbot Bank, dead (Hynd-

man, '58 ; Jeffreys, f. Hyndman, '59) : Strangford Lough,

dead (Dickie, '58
; Praeger, '89).

ii. Dublin coast (W., W., & "W., '18; not common, "Walpole, '53a;

Thompson, '56; Einahan, '61).

iii. South coast of Ireland (Leach, '52): E. I. A. Exp., 1886, Glan-

dore Harbour, 4 fms. (Chaster, '98).

iv. Bantry Bay (Thompson, '56) : Dingle Bay, 54 fms. (Adams, f.

More, '70): E.I. A. Exp., 1885, 1886, Long Island Sound,

3|-5 fms., Berehaven, 5-25 fms., Ballinskelligs Bay, and

Yalentia Harbour, 4-7 fms. (Swanston, '86, Chaster, '98,

A. E. N.). Yar. minor, Monterosato. Bantry (Marshall, '98).

V. Tarbert, Galway (Jeffreys, f. Eorbes & Hanley, '53) : Eound-

stone (B. S. Dodd in Journ. of Conch., vi., 1890; Standen

'95
; D'Arcy W. Thompson) : Clew Bay (Thompson, '56)

:

Achill I. (Mrs. Tatlow & Praeger, '98).

vi. Bartra, rather common (Miss A. Warren, '92) : Bundoran (Thomp-

son, '56): Iniskeen, co. Donegal, rare (Mrs. Tatlow, '99):

Narin, co. Donegal (0. P. Earran) : Portsalon (Standen, '94).

Distribution.—Norway to Mediterranean. Madeira. Canaries.

2 P 2



528 Proceedings of the Royal Irish Academy.

Zippora memhranacea (Adams). {Rissoa membranacea, Jeffreys, B.C.)

i., ii., iii., iv., v., vi.

Generally distributed round the coast on sea-weeds, &c.

Var. minor, Jeffreys. Dublin Bay (Jeffreys, '67) : Killala (Mar-

shall, '99).

Distrihution.—Loffoden I. to jiJediterranean. Canaries.

Persephone violacea (Desmarest). {Rissoa violacea^ Jeffreys, B. C.)

i., ii., iii., iv., v., vi.

i. Bangor, Belfast Lough (Thompson, '56) : Belfast Lough, between

tide-marks, living, scarce (Hyndman, '58) : Strangford Lough,

7-20 fms., dead, common (Dickie, '58).

ii. A specimen obtained at Portmarnock by "Warren was referred

by Alder to this species (Thompson, '56).

iii. Ardmore (Mrs. Mackesy, f. Thompson, '56) : E. I. A. Exp., 1886,

Glandore Harbour, 4 fms. (Chaster, '98).

iv. Bantry Bay (M'Andrew, f. Thompson, '56
; Barlee, f . Jeffreys, '67

;

Marshall, '99) : E. I. A. Exp., 1885, 1886, 4-79 fms. (Swan-

ston, '86, Chaster, '98) : Kenmare Eiver (Praeger, '99). Yar,

ecostata, Jeffreys. Bantry Bay (Marshall, '99).

v. Kilronan, Aran I. (Standen, '95) : Connemara (Farran, f. Alder,

'44
; &c.) : Achill I. (Mrs. Tatlow & Praeger, '98).

vi. Carrahubbuck, amongst the rocks (Miss A. Warren, '92) : Killala

Bay (Marshall, '99) : Bundoran (Marshall, '99) : Narin, co.

Donegal (Mrs. Tatlow, '99). Yar. ecostata. Killala Bay
(Marshall, '99).

Pistrilution.—Loffoden I. to Mediterranean. Madeira. Canaries,

Rissoa Guerini, Eecluz. [Rissoa costulata, Jeffreys, B. C.)

. . iii., iv., . .

iii. Cork (Jeffreys, '67): E. L A. Exp., 1886, Glandore Harbour,

4 fms. (Chaster, '98).

iv. E. I. A. Exp., 1885, Dursey Sound, 20-25 fms. (Swanston, '86).

Bistrilution.—England. Wales. Ireland to Mediterranean. Madeira.

Canaries.

Rissoa parVa (Da Costa).

i., ii., iii., iv., v., vi.

Generally distributed on sea-weeds in the laminarian zone, and

very common ; also var. interrupta, Adams.
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Yar. exilis, Jeffreys. Killala Bay, rare (Miss A. Warren, '92
;

Marshall, '99).

Bistribution.—Finmark to Mediterranean. Madeira. Canaries.

K Atlantic, "Valorous."

Rissoa inconspicua, Alder,

i., ii., iii., iv., v., vi.

i. Off Ballycastle, living (Chaster, '97a) : TurbotBank, dead (Hynd-

man, '58) : off Black Head, 25 fms. (Hyndman, '59).

ii. Portmarnock (one specimen, Thompson, '56
; Adams, '78) : Dublin

Bay (Jeffreys, f. Forbes & Hanley, '53; Walpole, '53a; Waller,

f. Kinahan, '61).

iii. Youghal (Miss M. Ball, f. Thompson, '56, sub Rissoa alha, Adams)

:

R. I. A. Exp., 1885, 1886, Glaudore Harbour, 4 fms., and off

S. coast of Cork, 30-551 fms. (Chaster, '98).

iv. Bantry Bay (Jeffreys, f. Forbes & Hanley, '53) : Dingle Bay, 54

fms. (Adams, f. More, '70) : E. I. A. Exp., 1885, 1886, 1888,

3i-110fms. (Chaster, '98).

V. Bii'terbuy Bay (Jeffreys, f. Forbes & Hanley, '53) : Boundstone

(Alcock, '65). Yar. variegata, v. Mohrenstern. Roundstone

(B. S. Dodd in Journ. of Conch., vi., 1890).

vi. Enniscrone (Marshall, f. Miss A. Warren, '92) : Bundoran, one

specimen (Mrs. Hancock, f. Thompson, '56): "Porcupine"

Exp., 1869, Donegal Bay, 25-40 fms. (Jeffreys, '84) : Mulroy

Bay, dead (Praeger, '94).

Bistrilution.—Finmark to Mediterranean. Madeira. Canaries.

Rissoa alhella, Loven.

i., . iii., iv., v., vi.

i. Turbot Bank (Hyndman Coll. in Belfast Mus., f. Praeger, '89).

iii. R. I. A. Exp., 1886, Grlandore Harboui-, 4 fms., and Lough Hyne
(Chaster, '98).

iv. Bantry Bay, low water (Barlee, f. Jeffreys, '67
; Marshall, '99) :

R. I. A. Exp., 1885, 1886, Long Island Sound, 3^-5 fms., and

Berehaven (Swanston, '86, Chaster, '98) : Kenmare River

(Praeger, '99).

V. Conuemara (Marshall, '99).

vi. Killala Bay (Marshall, '99).

Distrihution.—Norway to Mediterranean.

R. alhella is probably only a variety of R. inconspicua.
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Onola striata (Adams). [Rissoa striata, Jeffreys, B. C.)

i., ii., iii., iv., v., vi.

Generally distributed round the coast in the littoral, laminarian,

and coralline zones, and very common.

Var. aculeus, Gould (= arctica, Loven). K. I. A. Exp., 1885,

Berehaven (Chaster, '98) : Kenmare River (Praeger, '99).

Bistrilution.—Arctic seas to Madeira. Canaries. ? Mediterranean.

Greenland. IS". E. America. IST. E. Asia.

Ceratia proxima (Alder). {Rissoa proxima, Jeffreys, B. C.)

i., ii., iii., iv., v., vi.

i. Magilligan (Thompson, '56) : off Ballycastle, dead (Chaster, '97a) :

Turbot Bank, dead, scarce (Hyndman, '58).

ii. Portmarnock (Jeffreys, f. Forbes & Hanley, '53
; Thompson, '56;

Adams, '78; Marshall, '99) : Dublin (Jeffreys, '67).

iii. Cork (Wright & Carroll, '52
; Jeffreys, '67) : E. I. A. Exp., 1885,

off Galley Head, 54 fms., and off Baltimore, GO fms. (Chaster,

'98).

iv. Bantry Bay (Thompson, '56
; Jeffreys, '67

; Dublin Mus.) : "Por-

cupine" Exp., 1869, 808 fms. (Jeffi'eys, '84): R. I. A. Exp.,

1885, 1886, 3^40 fms. (Chaster, '98).

V, Miltown Malbay (Harvey, f. Thompson, '56) : "Porcupine" Exp.,

1869, 183 fms. (Jeffreys, '84) : off Connemara (Dodd and Mel-

lors, f. Marshall, '90).

vi. Enniscrone, rare (Miss A. Warren, '92) : Bundoran (Mrs. Hancock^

f. Thompson, '56).

Distribution.—Loffoden I. to Mediterranean.

JSyala vitrea (Montagu). {Eissoa vitrea, Jeffreys, B. C.)

i., ii., iii., iv., v., .

i. Turbot Bank, dead (Waller, f. Hyndman, '59).

ii. Portmarnock, rare (Brown, '18) : Dublin Bay (Turton, '19
j

Kinahan, '61
; Jeffreys, '67) : Dalkey (Waller Coll. in Dublin

Mus.)

iii. South of Ireland (Leach, '52
; Jeffreys, '67) : Cork Harbour, dead

(Wright & Carroll, '52) : B. I. A. Exp., 1885, 1886, off

S. coast of Cork, 30-52|- fms. (Swanston, '86, Chaster, '98,

A.E.K).
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iv. Bantry Bay, not scarce (Marshall, '99) :
" Porcupine " Exp., 1869,

808 fms, (Jeffreys, '84) : B. I. A. Exp., 1885, 1886, shallow

water to 80 fms. (Swanston, 86, Chaster, '98).

V. Aran I. and Birterbuy Bay (Barlee, f . Forbes & Hanley, '53)

:

west of Ireland (Jeffreys, '67): "Porcupine" Exp., 1869,

183 fms. (Jeffreys, '84).

Distribution.—Norway to Mediterranean.

Setia fulgida (Adams). {Rissoafulgida, Jeffreys, B. C.)

i., . iii., iv., v., vi.

i. Larne Lough, sparingly (Jeffreys, '67).

iii. Cork Harbour (one dead example, Wright & Carroll, '52
; Jeffreys,

f. Eorbes & Hanley, '53) : south of Ireland (Jeffreys, '67).

iy. Bantry Bay (Jeffreys, f. Eorbes & Hanley, '53) : R I. A. Exp.,

1885, 1886, Long Island Sound, 5-6 fms., Berehaven, 5 fms.,

and Ballinskelligs Bay (Chaster, '98).

V. Aran I. (Barlee, f. Forbes & Hanley, '53) : Birterbuy Bay (Barlee,

f. Thompson, '56) : west of Ireland (Jeffreys, '67) : Round-

stone (Standen, '95) : between Bunowen and Slyne Head
(Welch, '96).

vi. Killala Bay (Miss A. Warren, '92).

Distribution.—S. England, Wales, and Ireland to Mediterranean.

Canaries.

Cingula obtusa (Cantraine). {Rissoa soluta, Jeffreys, B. C.)

i., ii., iii., iv., v., vi.

i. Portrush (Marshall, '99) : off Ballycastle, living (Chaster, '97a) :

Turbot Bank, dredged sand (Jeffreys, f. Hyndman, '59).

ii. Dublin Bay, one specimen (Kinahan, '61).

iii. Cork Harbour (Jeffreys, f. Forbes & Hanley, '53) : R. I. A. Exp.,

[1886, Glandore Harbour, 4 fms.] (Chaster, '98).

iv. Bantry Bay (S. Wright, f. Wright & Carroll, '52
; Beevor,f. Jeffreys,

'67
; Marshall, '99) : Dingle Bay, 54 fms. (Adams, f. More,

'70) : R. I. A. Exp., [1885, 1886J, 0-110 fms. (Chaster, '98).

V. West coast of Ireland (Hoskyns, f. Jeffreys, '67): Aran I. (Barlee,

f. Jeffreys, '67) : Roundstone (Standen, '95
; D'Arcy W.

Thompson) : between Bunowen and Slyne Head (Welch, '96)

:

Connemara (Marshall, '99).

vi. Killala Bay (Miss A. Warren, '92) : Mayo and Sligo (Marshall,

'99).

Distribution.—Finmark to Mediterranean.
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Cingula semistriata (Montagu). {Rissoa semistriata, Jeffreys, B. C.)

i., ii., iii., iv., v., vi.

i. Magilligan (Thompson, '56) : off Ballycastle, dead (Chaster, '97a) :

TurbotBank (Hyndman, '58, '59). Var. ^wra;, Jeffreys. Turbot

Bank (Jeffreys, f. Hyndman, '59, sub var. alha).

ii. Dublin Bay (Waller, f. Kinahan, '61).

iii. Youghal (Miss M. Ball, f. Thompson, '56) : Cork Harbour (Jef-

freys, f. Porbes & Hanley, '53): E. I. A. Exp., 1885, 1886,

Grlandore Harbour, 4 fms., and off Baltimore, 30 fms. (Chaster,

'98).

iv. Bantry Bay (Jeffreys, f. Forbes & Hanley, '53) : E. I. A. Exp.,

1885, 1886, Ballinskelligs Bay, and 3^—79 fms. (Chaster, '98,

A. E.K).
V. Kilkee (Thompson, '56) : Eoundstone (D'Arcy "W. Thompson) :

Achill I. (Mrs. Tatlow & Praeger, '98).

vi. Killala Bay (Miss A. "Warren, '92) : Bundoran (Thompson, '56) :

JSTarin Strand, co. Donegal (G. P. Earran).

Distrihiition.—Norway to Mediterranean. Madeira.

Cingula trifasciata (Adams). {Rissoa cingillus, Jeffreys, B. C.)

i., ii., iii., iv., v., vi.

Grenerally distributed round the coast between tide-marks
;
probably

also var. rupestris, Forbes.

Distribution.—? Iceland. Norway to Gibraltar. ? Mediterranean.

Madeira.

JBarleeia rubra (Montagu).

. ii., iii. iv., v., vi,

ii. Dublin Bay (Turton, '19
; Leach, '52) : South Bull, Dublin Bay,

one specimen (Hart, '92). Var. unifasciata, Montagu. Dublin

Bay (Turton, f. Thompson, '56). These records are doubtful.

iii. Cork (Leach, '52
; Wright and Jeffreys, f. Jeffreys, '67).

iv. Bantry Bay (Leach, '52
; Barlee and Norman, f. Jeffreys, '67) :

Dingle Bay (Leach, '52): E. I. A. Exp., 1886, Long Island

Sound, 3J-5 fms., and Ballinskelligs Bay (Chaster, '98).

V. Kilkee, shell-sand (Thompson, '56) : Miltown Malbay (Harvey, f.

Thompson, '56): Birterbuy Bay (Waller Coll. in Dublin Mus.)

:

Eoundstone (M'Calla, f. Thompson, '56
; Alcock, '65

;
Standen,

'95): Connemara (Barlee, f. Jeffreys, '67): Achill I. (Mrs.

Tatlow & Praeger, '98
; Marshall, '99).



Nichols—A List of the Marine MoUusca of Ireland. 533

vi. Xillala Bay, rare (Miss A. Warren, '92) : Mayo and Sligo (Mar-

shall, '99) : Bundoran (Jeffreys, '67
; Belfast Mns., f . Praeger,

'89): Tory I., among sea-weed (Hyndman, f, Thompson, '56).

Distribution.—JS'orway. England, ? Scotland, Wales, and Ireland

to Mediterranean. Madeira. Canaries. C. Yerd I.

Family.

—

Skeneid^.

STcenea planorlis (Fabricius).

i,, ii., iii., iv., v., vi.

i. Generally distributed and abundant. Var. Tiyalina, Jeffreys. Port-

rush (Marshall, '99). Vai\ trochiformis, Jeffreys. Larne Lough

(Hyndman, '60; Jeffreys, '67).

ii. Portmarnock (Warren Coll. in Dublin Mus.) : Dublin Bay (Kina-

han, '61
; WaUer CoU. in Dublin Mus.) : Bullock, Dalkey I.,

and Grreystones (Adams, '78).

iii. Youghal (Ball, f. Thompson ms.) : B. I. A. Exp., 1885, Glandore

Harbour, 4 fms., and off Baltimore, 30 fms. (Chaster, '98).

iv. Bantry Bay (Turton, '19) : Dingle Bay, 54 fms. (Adams, f. More,

'70) : B. I. A. Exp., 1885, 1886, shallow water to 40 fms.

(Chaster, '98) : Kenmare Biver (Praeger, '99).

V. Miltown Malbay (Harvey, f. Thompson ms.) : Roundstone (Alcock,

'65
; Standen, '95) : Achill I. (Mrs. Tatlow & Praeger, '98).

vi. Killala Bay (Miss A. Warren, '92) : Bundoran (Warren, f.

Thompson, '56) : IS'arin Strand, co. Donegal (G. P.

Farran).

Distrihution.—Arctic seas to Mediterranean and Madeira in the

eastern hemisphere, and to Florida in the western hemisphere.

W. Am erica (Dall).

Retrotortina fuscata, Chaster.

. . iii., . . .

iii. E,. 1. A. Exp., 1886, Lough Hyne, a single specimen (Chaster, '98).

Distribution.—S. Ireland. Tangier.

Family."

—

Jeffreyshd^.

Jeffreysia diapliana (Alder).

i., ii., . iv., v., vi.

i. Groomsport (a specimen in Waller Coll. in Dublin Mus.)

ii. Portmarnock, and between tide-marks Dalkey Island (Alder, f.

Thompson, '56, sub Rissoa alhella, Alder).
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iv. Bantry (ISTorman, f. Jeffreys, '59) : E. I. A. Exp. [1885, Bere-

haven, between tides], a single specimen (Chaster, '98).

V. Kilkee (Thompscn, '56, sub R. alhelld)\'. Aran I. (Barlee, f. Forbes

&Hanley/53): Acbill I. (Marshall, '99).

vi. Enniscrone, rare (Miss A. Warren, '92) : Bundoran, in shell-sand

(Mrs. Hancock, f. Thompson, '56, sub R. alhella).

Distribution.—Norway to Mediterranean.

Jeffreysia opalina (Jeffreys).

V. Connemara (two dead specimens from Roundstone Bay in J. T.

Marshall's Coll., f. Praeger, '92 ; Marshall, '99).

Distrilution.—Shetland to Mediterranean.

Family.

—

Adeoebid^.

Adeorlis stiicarinattis (Montagu).

i., ii., iii., iv., v., vi.

i. Magilligan (Thompson ms.) : Belfast Lough, shell-sand (Hyndman,

f . Thompson, '56) : Turbot Bank, dead (Hyndman, '58 ; Jeffreys,

f. Hyndman, '59) : off Black Head, 25 fms. (Hyndman, '59).

ii. Portmarnock (Turton, f. Bi'own, '18; Adams, '78; Waller ColL

in Dublin Mus.) : Dublin Bay (Forbes & Hanley, '53; Kinahan,

'61).

iii. Cork (Jeffreys, f. Forbes & Hanley, '53): B. I. A. Exp., 1885,

1886, off Galley Head, 54 fms., and Glandore Harbour, 4 fms.

(Chaster, '98).

iv. E. I. A. Exp., 1885, Berehaven, 5-25 fms., and mouth of Kenmare

Eiver, 40 fms. (Chaster, '98).

V. Miltown Malbay (Harvey, f. Thompson ms.) : Aran I. (Barlee, f.

Forbes & Hanley, '53) : Achill I. (Mrs. Tatlow & Praeger,

'98): "Porcupine" Exp., 1869, 183 fms. (Jeffreys, '85).

vi. Bartra and Enniscrone, occasionally (Miss A. Warren, '92) :

Bundoran (Mrs. Hancock, f. Thompson ms.) : Mweelfinn,

Sheephaven, two dead specimens (Hart, '92): "Porcupine"

Exp., 1869, Lough Swilly (Jeffreys, '85).

Distribution.—British Isles to Mediterranean. Mogador.

The generic name Adeorbis properly belongs to the species known
as Circulus striatus, Philippi, and Turton' s name Tornus is adopted by

Chaster, &c.
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Adeorhis imperspicuus, Monterosato.

i., . . iv., v., .

i. 0&. Rathlin Island, 17 fms., one dead specimen (Chaster, '97).

iy. E. I. A. Exp., 1885, mouth of Kenmare River, 38-44 fms. (Chaster,.

'98).

V. Roundstone (Chaster, '95).

Distribution.—British Isles. Mediterranean.

Adeorbis unisulcatus, Chaster.

i., . . . v., .

i. Off Rathlin Island, 17 fms., two dead specimens (Chaster, '97).

V. Roundstone (Chaster, '97).

Distribution.—British Isles. Tangier.

Family.

—

Ceeithiid^.

Newtoniella metula (Loven). {Ceritliium metula, Jeffreys, B, C.)

i. Turbot Bank, dredged sand (Hyndman, '60)
;
probably fossil.

Distribution.—Finmark to Portugal. ? Mediterranean.

Bittium reticulatum (Da Costa). ( Ceritliium reticulatum, Jeffreys, B. C.)

i., ii., iii., iv., v., vi.

Generally distributed, and very common.

Distribution.—Loffoden I. to Mediterranean. Azores. Madeira.

Morocco. Canaries.

Triforis perversa {hitmo). {Cerithium perversum, Jeffreys, B.C.)

i., ii., iii., iv., v., vi.

i. Off Ballycastle, dead (Chaster, '97a) : mouth of Belfast Lough

(Hyndman, f. Thompson, '56) : off Black Head, 25 fms.

(Hyndman, '59) : Turbot Bank, dead (Hyndman, '58, '59) :

off entrance to Strangford Lough, 12-15 fms., dead, very rare

(Dickie, '58).

ii. Portmarnock (Adams, '78) : Dublin Bay (Waller, f. Kinahan,

'61).

iii. Ardmore (Mrs. Mackesy, f. Thompson, '56) : Cork Harbour, a few

perfect specimens (Wright & Carroll, '52) : R.I.A. Exp., 1885,

1886, Glandore Harbour, 4 fms., and off S. coast of Cork, 30-

55i fms. (Swanston, '86, Chaster, '98, A. R. N.).
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iv. Dingle Bay, 54 fms. (Adams, f. More, '70) : E. I. A. Exp. 1885,

1886, 31-41 fms. (Swanston, '86, Chaster, '98).

V. Seafield (Turton, f. Thompson, '56) : Miltown Malbay, common
(Harvey, f. Thompson, '56) : Birterbuy Bay (Parran, f.

Thompson, '56; Barlee, f. Thompson, '56) : Roundstone (Aleock,

'65
; Standen, '95

; D'Arcy W. Thompson) : AchiU I. (Mrs.

Tatlow & Praeger, '98).

vi. Killala Bay (Miss A. Warren, '92) : Bundoran (Mrs. Hancock, f.

Thompson, '56
; Belfast Mus., f. Praeger, '89

; Dublin Mus.) :

ISTarin, co. Donegal (Mrs. Tatlow, '99).

Dutribution.—Norway to Mediterranean. Azores. Madeira.

Morocco. Canaries. Cape of Good Hope (Sowerby). ISTew England

to West Indies. ? California (Dall).

Cerithiopsis tubercidaris (Montagu).

i., . iii., iv., V. vi.

i. Magilligan (Thompson, '56): off Ballycastle, dead (Chaster, '97a):

off Black Head, 25 fms. (Hyndman, '59) : in stomach of a Scaup

Duck shot in. Belfast Lough (Thompson, '56) : Turbot Bank,

dredged sand (Hyndman, '58, '59).

iii. Ardmore (Mrs. Mackesy, f. Thompson, '56): E. I. A.Exp., 1886,

Glandore Harbour, 4 fms., and off S. coast of Cork, 52^55^ fms.

(Chaster, '98).

,iv. Bantry Bay (Thompson, '56): Dingle Bay, 54 fms. (Adams, f.

More, '70) : E. I. A. Exp., 1885, 1886, BaUinskelligs Bay, and

5-44 fms. (Swanston, '86, Chaster, '98). Yar. 7iana, Jeffreys.

Bantry Bay (Jeffreys, '67).

V. Miltown Malbay, common (Harvey, f. Thompson, '56) : Aran

I. (Barlee, f. Jeffreys, '58): Eoundstone (Aleock, '65;

Standen, '95
; D'Arcy W. Thompson) : Clifden Bay, 4-10

:
fms. (Thompson, '56): Achill I. (Mrs. Tatlow & Praeger,

'98).

vi. Killala Bay, rather common (Miss A. Warren, '92) : Bundoran.

(Waller Coll. in Dublin Mus.) : Iniskeen, co. Donegal (Mrs.

Tatlow, '99). Var. nana, Jeffreys. Killala Bay (Miss A.

Warren, '92).

Distribution.—]!^orway to Mediterranean. Madeira. Canaries. W.
Africa, "Talisman." JST. E. America. Florida (Dall). Queen Char-

lotte's I.
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Cerithiopsis Barleei, Jeffreys.

. . iii., iy., y., .

iii. "Wexford coast, 40 fms. ("Walpole, f. Jeffreys, '69) : Cork (Wright
f. Jeffreys, '67) : it. I. A. Exp. 1885, 1886, 30-52^ fms!

(Chaster, '98).

iv. E, I. A. Exp., 1885, Ballinskelligs Bay, and 5-44 fms. (Chaster^

'98).

V. Co. Galway (Bailee and Jeffreys, f . Jeffreys, '67) : " Porcupine "

Exp., 1869, 165 fms. (Jeffreys, '85).

Distribution.—S. England and Ireland to Mediterranean.

Cerithiopsis concatenata (Conti). {C. pulchella, Jeffreys, B. C.)

i., . . iy., y., .

i. Turhot Bank, dead, rare (Waller, f. Hyndman, '58, sub Cerithium

metuh] Waller, f. Hyndman, '59, sub Cerithiopsis pulcJiella).

iv. E. I. A. Exp., 1885, S. entrance to Dursey Sound, 25 fms , and
Ballinskelligs Bay (Chaster, '98).

V. Between Bunowen and Slyne Head (Welch, '96),

Bistrilution.— S. England and Ireland to Mediterranean. Hatteras

(Ball).

Cerithiopsis costulata (lEoller).

i., . . [iy.], . .

i. Turbot Bank, dead (Jeffreys, f. Hyndman, '59, sub Cerithium

niveum ; Waller f. Hyndman, '59, sub Skenea costulata); regar-

ded as fossil (Jeffreys, '67).

iv. " Porcupine " Exp., 1869, 251-539 fms. (Jeffreys, '85).

Bistrilution.—Iceland. Einmark to S. W. Ireland. Spain, ''Tra-

vailleur" (Locard). Greenland to Bay of Eundy.

Eamily.

—

Tdeeitellid^.

Turritella communis, Eisso. {T. terelra, Jeffreys, B. C.)

i., ii., iii., iy., y., yi.

Generally distributed round the coast, and common.

? Var. oiivea, Jeffreys. Killiney Bay (Walpole, '53a). Yar. gracilis,.

Jeffreys. Cork Harbour (Humphreys, f. Jeffreys, '67) : Cork (M'Andrew

CoU., f. Cooke, '82) : Bantry BayJeffreys, '67).

Bistrihution.—Loffoden I. to Mediterranean. W. Africa.



-638 Proceedings of the Royal Irish Academy.

Family.—C^cid^.

C(Bcum trachea (Montagu).

i., ii., iii., iv., v., vi.

i. Turbot Bank (Hyndman Coll. in Belfast Mus., f. Praeger, '89) :

Strangford Longh ("Waller, f. Jeffreys, '69).

ii. Portmarnock (Hart, '92) : Dublin Bay (Waller, f. Jeffreys, '69).

iii. Youghal (J. Wright, f. Wright & Carroll, '52) : Cork Harbour

(Jeffreys, f. Forbes & Hanley, '53).

iv. Bantry Bay (Thompson, '56; &c.) : R. I. A. Exp. 1885, 1886,

Long Island Sound, 3J-5 fms., Berehaven, 5-25 fms., and off

DurseyHead, 35-40 fms. (Swanston,'86, Chaster, '98, A. R. N.).

V. Miltown Malbay (Harvey, f. Thompson, '40) : Aran I. (Barlee,

f. Jeffreys, '67) : Poundstone (B. S.Dodd in Joum. of Conch., vi.,

1890 ; D'Arcy W. Thompson) : Connemara (Marshall, '99).

vi. Mayo and Sligo (Marshall, '99) : Bundoran (Thompson, '44).

Distribution.—British Isles to Mediterranean. Madeira. Canaries.

Ccecum glabrum (Montagu),

i., ii., iii., iv., v., vi.

i. Off Ballycastle, living (Chaster, '97a) : Belfast Lough, shell-sand,

deep water (Hyndman, f. Thompson, '56) : Tui'bot Bank, dead,

rare (Hyndman, '58).

ii. Dublin Bay (Waller, f. Kinahan, '61).

iii. Cork Harbour (Wright & Carroll, '52
; Jeffreys, f. Forbes &

Hanley, '53) : P. I. A. Exp., 1885, 1886, Glandore Harbour,

4 fms.. Lough Hyne, and off S. coast of Cork, 30-52|- fms.

(Chaster, '98).

iv. Bantry Bay (Brown, '44 ; Jeffreys, f. Forbes & Hanley, '53)

:

P. I. A. Exp., 1885, 1886, 0-40 fms. (Swanston, '86, Chaster,

'98).

V. Miltown Malbay (Harvey, f. Thompson, '40) : Roundstone

(Alcock, '65; Standen, '95
; fry very common, Marshall, '99;

D'Arcy W. Thompson).

vi. Killala Bay (Miss A. Warren, '92): Bundoran (Thompson, '44;

Dublin Mus.).

Distribution.—ISTorway to Canaries. ? Mediterranean. Hatteras

.and Florida (Dall).
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Family.—CnENOPODiDiE.

Chenopuspes-pelecani {lATirL^). {Aporrhdis pes-pelecani, Jeffreys, B. C.)

i., ii., iii., iv., v., vi.

Of general occurrence all round the coast, principally in tlie

coralline zone.

Var. albida, JeSreys. Dublin Bay (Waller, f. Jeffreys, '67).

Bistrilution.—Iceland. Pinmark to Mediterranean.

Chenopus serresimius (Michaud) . {AporrhaisMaeandrea, Jeffreys, B.C.)

. . . iv., v., .

iv. "Porcupine" Exp,. 1869, 85-722 fms. (Jeffreys, '85): off Yalentia

(Waller, f. Norman in Journ. of Conch., ii., 1879 ; Waller Coll.

in Dublin Mus.) :
" Eesearch " Trawling Cruise, 1889, 200

fms. (Bourne, '90, suh Aporrhais pes -carhonis).

V. '^Porcupine" Exp., 1869, 85-183 fms. (Jeffreys, '85).

Distribution.—Piamark to Mediterranean.

Family.

—

Cype^ed^.

Amphiperas patula (Pennant). {Ovula patula, Jeffreys, B.C.)

i., . iii., . v., .

i. Magilligan (one specimen, Mrs. R. A. Hyndman, f. Thompson,
'56

; one specimen, Grainger Coll., f. Praeger) : Castlerock,

one specimen, and Port Stewart, two specimens (Grainger

Coll., f. Praeger) : Turbot Bank, a single specimen, dead

(Waller, f. Hyndman, '58).

iii. Off Saltee I., co. Wexford (Walpole, '52) : P. I. A. Exp., 1885,

off Baltimore, 30 fms. (Chaster, '98).

V. Aran I. and Birterbuy Bay (Barlee, f. Thompson, '56).

Bistrihdion.—S. England and Ireland to Mediterranean.

Trivia europcea (Montagu). {Cypr<^a europcea, Jeffreys, B. C.)

i., ii., iii., iv., v., vi.

Generally distributed all round the coast from low-water mark to

100 fms.

Var. minor, Marshall. West coast of Ireland (Marshall, '93).

Distribution.—Iceland. Finmark to Mediterranean,
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Erato IcBvis (Donovan). {Marginella Icevis, Jeffreys, B.C.)

i., ii., iii., iv., v., yi.

i. Magilligan (Hynclman, f . Thompson, '56 ; Mrs. Tatlow, f . Praeger)

:

off Ballycastle, dead (Chaster, '97a) : Belfast Lough (Hyndman,
f. Thompson, '40).

ii. Portmarnock (Warren, f, Thompson, '44a),

iii. Cork Harbour, rare (Humphreys, '45).

iv. Calf I. (Dublin Mus., coll. by Mrs. Townsend) : Bantry Bay
(Warren, f. Thompson ms.) : co. Kerry (Dublin Mus., coll.

by A. G. More).

V. Miltown Malbay, rare (Harvey, f. Thompson, '56 ; Dublin Mus.,

pres. by Miss. J. Locke) : Aran I. (Ball, f. Thompson, '56) :

Achill I. (Mrs. Tatlow & Praeger, '98).

yi. Killala Bay, rare (Miss A. Warren, '92) : Bundoran (Mrs. Hancock,

f. Thompson, '44a; Waller Coll. in Dublin Mus.): R, D. S.

Pish. Survey, 1890, Killybegs (Holt, '92): Inisbarnog, co.

Donegal, one specimen (Mrs. Tatlow, '99).

Distrilution.— Shetland to Mediterranean.

Pamily.

—

Cassidid^.

Cassidaria rugosa (Linne).

• • •
iv-» [v-]. •

iv. North of Yalentia, 40 fms., one dead specimen (Bev. Gr. B.

Anderson, f. Haddon, '88) : E. I. A. Exp., 1886, 265 fms., two

living specimens (Haddon, '88) : P. I. A. Exp., 1888, 345 fms.,

one living specimen (A. P. N.) : " Research" Trawling Cruise,

1889, 400 fms., two specimens (Bourne, '90).

v. R. D. S. Eish. Survey, 1890, 40 miles off Achill Head, 220 fms.,

living (Holt, '92)."'

Distrilution.—West Ireland to Mediterranean. Off Morocco and

W. of Sahara, " Talisman" (Locard).

\_Cassidaria echinopJiora (Linne).]

.... v., .

V. "Porcupine" Exp., 1869, 183 fms., fragments (Marshall, '94).

Distrilution.—West Ireland. Mediterranean.
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Family.

—

Pterotea.cheid^.

\_Carinaria mediterranean Peron & Lesueur.]

. . . ir., . .

iv. R. I. A. Exp., 1888, 56 miles off Dursey Head, depth 345 fms.,

four mutilated specimens takeu in the tow nets (A.. R. N.)

:

"Plying Pox" Exp., 1889, S.W. Ireland (Green in Ann.

& Mag. Nat. Hist. (6), iv., 1889).

Bistrilution.—Pelagic. Both sides of North Atlantic. Mediter-

ranean.

Family.—EuLnrrniE.

Eulima ephamilla, Watson.

. . . iv., . .

iv. E.. I. A. Exp., 1886, Berehaven, 10-20 fms., one specimen (deter-

mined by J. T. Marshall).

Bistrilution.—British Isles. OS Pernambuco, "Challenger."

Eulima siibulata (Donovan).

i., ii., iii., iv., v., vi.

i. Belfast Lough, dead (Grainger, '59).

ii. Dundrum, co. Down, 8-10 fms. (Hyndman and Thompson, f,

Thompson, '56) : Dublin (Ball, f. Thompson, '56).

iii. Ardmore (Mrs. Mackesy, f. Thompson, '56) : Youghal (Ball, f.

Thompson, '56) : Cork Harbour (Humphreys, '45) : between

Baltimore and Cape Clear, 30 fms. (M'Andrew, f. Thompson,

'56).

iv. Bantry Bay (Humphreys, f. Jeffreys, '67) : "Porcupine" Exp.,

1869, 808 fms. (Jeffreys, '84) : R. I. A. Exp., 1885, Bere-

haven, 5-25 fms., and mouth of Kenmare River, 38-48 fms.

(Swanston, '86, Chaster, '98).

V. Birterbuy Bay, 12 fms. (Earran, f. Thompson, '56) : " Porcupine "

Exp., 1869, 165-183 fms. (Jeffreys, '84). Yar. nana, Jeffreys.

"Porcupine" Exp., 1869, 183 fms. (Jeffreys, '84).

vi. Bundoran, a specimen (Warren, f. Thompson, '56).

Distribution.—S. England, Wales, and Ireland to Mediterranean.

Azores. Madeira. Canaries.

E.I. A. I'KOC, SEE. Iir., VOL. V. 2 Q
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Etdima hilmeata. Alder,

i., ii., iii., iy., [v.], vi.

i. 0:ffi Eallyeastle, dead (Chaster, '97a): "Porcupine" Exp., 1869,

Is^ortli Channel, 40 fms. (Jeffreys, '84) : TurbotBank, dead, and

off Black Head, 25 fms. (Hyndman, '58, '59): Strangford Longh,

7-20 fms., living, very rare, and off entrance, 12-15 fms.,

dead (Dickie, '58).

ii. Dublin Bay (Waller, f. Kinakan, '61) : Portmarnock (Warren, f.

Thompson, '40).

iii. Cork "Earhour (Forbes & Hanley, '53) : R. I. A. Exp., 1885, 1886,

1888, 30-55^- fms. (Chaster, '98).

iv. Bantry Bay (Forbes & Hanley, '53) : Dingle Bay, 54 fms. (Adams,

f. More, '70): E.I. A. Exp., 1885, 1886, 5-44 fms. (Swanston,

'86, Chaster, '98).

V. "Porcupine" Exp., 1869, 183-422 fms. (Jeffreys, '84).

vi. Kiilala Bay (Miss A. Warren, '92).

Some of the localities assigned to £. siihulata probably refer to

E. lilineata.

Distribution.—Einmark to Mediterranean. W. Africa, "Talisman."

C. Hatteras to W. Indies (DaU).

Eidima folita (Linne).

i., ii., iii., iv., v., vi.

i. Entrance to Belfast Lough (Ordnance Survey Collectors and

Hyndman, f. Thompson, '56) : Turbot Bank, dead, and off Black

Head, 25 fms. (Hyndman, '58, '59) : Bangor, 8 fms., living

(Swanston, f. Praeger, '89) : Strangford Lough, 8-10 fms.

(Hyndman and Thompson, f. Thompson, '56) : Strangford

Lough, 7-20 fms., dead, and off entrance, 12—15 fms., living,

very rare (Dickie, '58).

ii. Dublin Bay (Thompson, '42
; Walpole, '53a ; Waller, f. Kinahan,

'61) : Dalkey Sound (Walpole, '53a).

iii. Off Porbally, Dunmore, 14 fms. (Walpole, '52) : off Sherkin I.,

dead (A. E. K).
iv. Bantry Bay (rare, Brown, '18

; Humphreys, '45
; Thompson, '56

;

M'Andrew CoU., f. Cooke, '82) : E. L A. Exp., 1885, 1886,

Berehaven, 5-25 fms. (Chaster, '98).
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Y. Bii'terbuy Bay (Barlee, f. Thompson, '56
; "Warren Coll. in Dublin

Mus. ; E. D. S. Fish. Survey, 1890) : Eoundstone (D'Arcy W.
Thompson) : Achill I. (Mrs. Tatlow & Praeger, '98).

vi. Bartra and Enniscrone, a few examples (Miss A. "Warren, '92) :

Bundoran (Waller Coll. in Dublin Mus.).

Distrihution.—Finmark to Mediterranean.

Eulima intermedia^ Cantraine.

i., . iii., iv., v., .

i. Off Ballycastle, living (Chaster, '97a).

iii. Cork (Humphreys, f. Jeffreys^ '67).

iv. R. I. A. Exp., 1885, Berehaven, 5 fms. (Chaster, '98).

V. Aran I. (Barlee, f. Jeffreys, '67) : Birterbuy Bay (Walpole, f.

Jeffreys, '69).

Distribution.—Einmark to Mediterranean. Madeira. Canaries.

C. Yard I. New England to Barbadoes (Yerrill, Dall).

Eulima incurva (Benier). i^E. distorta, Jeffreys, B. C.)

i., ii., iii., iv., v., vi.

i. Off Ballycastle, living (Chaster, '97a) : "Porcupine" Exp., 1869,

jSTorth Channel, 40 fms. (Jeffreys, '84) : Belfast Lough, shell-

sand, deep water (Hyndman, f. Thompson, '56): Turbot Bank,

dead, and off Black Head, 25 fms. (Hyndman, '58, '59). Var,

gracilis, Eorbes & Hanley. Turbot Bank, dead, rare (Hynd-

man, '58) : off entrance to Strangford Lough, 12-15 fms., dead,

very rare (Dickie, '58).

ii. Portmarnock (Warren, f. Thompson, '56 ; Adams, '78) : Dublin

Bay (Waller, f. Kinahan, '61).

iii. Ardraore (Mrs. Mackesy, f . Thompson, '56) : Cork Harbour (Jeffreys,

f. Eorbes & Hanley, '53): R. L A. Exp., 1885, 1886, 1888,

Glandore Harbour, 4 fms., and off S. coast of Cork, 30-55|-

fms. (Chaster, '98).

iv. Bantry Bay (Jeffreys, f, Forbes & Hanley, '53
; Earran, f. Thomp-

son, '56) : Dingle Bay, 54 fms. (Adams, f. More, '70) : R. L A.

Exp., 1885, 1886, 5-48 fms. (Swanston, '86, Chaster, '98).

Yar. gracilis. R. I. A. Exp., 1886, Berehaven, 10-20 fms.

(determined by J. T. Marshall).

V. Miltown Malbay (Harvey, f. Thompson, '56) : Aran I. (Barlee, f.

Eorbes & Hanley, '53) : Birterbuy Bay (15 fms., Earran, f.

Thompson, '56 ; Barlee, f. Thompson, '56) : Eoundstone (Alcock,

2q2
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'65
; Standen, '95

; D'Arcy "W. Thompson) : between Bunowen
and Slyne Head (Welch, '96): "Porcupine*" Exp., 1869,

165-183 fms. (Jeffreys, '84). Yar. gracilis. "Porcupine"

Exp., 1869, 183 fms. (Jeffreys, '84).

vi. Enniscrone, occasionally (Miss A. "Warren, '92) : Bundoran

(Mrs. Hancock, f . Thompson, '56) : JSTarin Strand, co. Donegal

(G. P. Parran).

Disirihution.—Loffoden I. to Mediterranean. Azores. Madeira.

Canaries. W. Africa, " Talisman." K'ew England. W. Indies.

Mazatlan. N. Japan.

Eulima stenostoma, Jeffreys.

. . . It., . .

iv. "Porcupine" Exp., 1869, 90-722 fms. (Jeffreys, '84).

Distribution.—Pinmark to Mediterranean. Between Iceland and

Greenland, "Yalorous." IST. E. America. Georgia (Dall).

Stilifer Turto7ii^ Broderip.

. ii., . . . .

ii. Dublin (Humphreys, f. Jeffreys, '67).

Distrihutmi.—l^orway. British Isles to Mediterranean. Canaries.

Pamily .—Pyeaitidellh)^ .

Jordaniella nivosa (Montagu). {Odostomia nivosa, Jeffreys, B. C.)

i., ii., iii., iy., v., vi.

i. Off Ballycastle, dead (Chaster, '97a) : Groomsport (Waller, f.

Jeffreys, '58) : Turbot Bank, dredged sand (Jeffreys, f. Hynd-
man, '59).

ii. Dublin Bay (Turton, '19
; Adams, '78).

iii. Cork (Jeffreys, '67).

iv. E,. LA. Exp., 1885, Berehaven, and S. entrance to Dursey Sound,

25 fms. (Chaster, '98).

T. Kilkee, shell-sand (Alder, '44): Roundstone (Standen, '95; D'Arcy
W.Thompson): between Bunowen and Slyne Head(Welch,'96).

vi. Carrahubbuck, occasionally (Miss A. Warren, '92) : Bundoran,

one specimen (Mrs. Hancock, f . Thompson, 'oQ) : l^arin Strand,

CO. Donegal (G. P. Parran).

Bistrilution.—Shetland to -Channel Isles.

The generic name Jordaniella has been proposed by Chaster for

this species and Odostotnia truncatula, Jeffreys.
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Jordaniella trimcatuia (Jeffreys). ( Odostomia trunadula,

Jeffreys, B. C.)

i. Off Ballycastle, dead, one of the specimens with the operculum

and remains of the animal (Chaster, '97a) : Turhot Bank,

dredged sand, one specimen (Jeffreys, f. Hyudman, '59) : off

Black Head, 25 fms. (Hyndman, '59).

Disiributiott.— S. England. Ireland to Mediterranean.

Odostomia imidentata (Montagu).

i., ii., iii., iv., v., vi.

i. Off Ballycastle, living (Chaster, '97a) : Turhot Bank, dead (Hynd-

man, '58, '59) : Twin Islands in Belfast Harbour (Swanston, f.

Praeger, '89) : Strangford Lough, 15-20 fms., a specimen

(Hyndman and Thompson, f. Thompson, '56) : off entrance to

Strangford Lough, 12-15 fms., dead, very rare (Dickie, '58).

ii. Dublin Bay (Turton, '19).

iii. Youghal (Ball, f . Thompson, '40): Clonakilty (Dillwyn, f. Jeffreys,

'48) : R. I. A. Exp., 1885, 1886, off S. coast of Cork, 30-55^

fms. (Chaster, '98).

iv. Dingle Bay (Leach, '52): "Porcupine" Exp., 1869, 808 fms.

(Jeffreys, '84) : E. I. A. Exp., 1885, 1886, Yalentia Harbour

between tides, and 10-110 fms. (Swanston, '86, Chaster, '98).

V. Miltown Malbay, not rare (Harvey, f. Thompson, '56) : Aran I.

and Birterbuy Bay (Barlee, f. Jeffreys, '50) : Ronndstone

(M'Calla, f. Thompson, '56
; D'Arcy W. Thompson) : Conne-

mara (Dublin j\Ius., pros, by J. T. Marshall) : Achill I. (Mrs.

Tatlow & Praeger, '98).

vi. KiUala Bay, rare (Miss A. Warren, '92) : Bundoran (Waller Coll.

in Dublin Mas.) : Mulroy Bay, dead (Praeger, '94).

Distribution.—Iceland. Einmark to Mediterranean. Madeira.

Canaries. W. Africa, " Talisman." New England (Yerrill). Florida

(Dall). Off Brazil, "Challenger."

Odostomia turrita, Hanley.

i.; . iii., iv., v., vi.

i. Off Ballycastle, living (Chaster, '97a) : Turhot Bank, dead (Waller,

f. Hyndman, '59).

iii. R. I. A. Exp., 1885, 1886, Glandore Harbour, 4 fms., and off

Baltimore, 30 fms. (Chaster, '98).
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It. Bantiy Bay (Dublin Mus., pres. by J. T. Marshall) : E. I. A.

Exp., 1885, 1886, Berehaven, 10-20 fins., and S. entrance to

Dursey Sound, 25 fms. (Chaster, '98). Yar. striolata, Alder.

Bantry Bay (j^onnan, f. Jeffreys, '67). Yar. nana, Marshall.

E. I. A. Exp., 1886, off Berehaven, 37^- fms. (Chaster, '98).

V. BirterbuyBay (Barlee, f. Jeffreys, '50): Eoundstone (Standen, '95;

D'Arcy W. Thompson) : AchiU I. (Mrs. Tatlo^ & Praeger, '98).

vi. Killala Bay, occasionally (Miss A. Wan-eu, '92) : Mulroy Bay,

dead (Praeger, '94).

Didriluiion.—Einmark to Mediterranean. Madeira. Canaries.

Off Brazil, "Challenger."

Odostomia plicata (Montagu).

i., ii., iii., iv., v., vi.

1. Belfast Lough (Hyndman and Thompson, f. Thompson, '56) :

Bangor and Turbot Bank, dead, rare (Hyndman, '58, '59) :

Strangford Lough (Hyndman and Thompson, f. Thompson, '56).

ii. Portmarnock (Warren, f. Thompson, '56
; Hart, '92) : Dublin Bay

(Turton, '19
; Leach, '52).

iii. Ardmore (Mrs. Mackesy, f. Thompson, '56) : Cork (Jeffreys, '67) :

E. I. A. Exp., 1886, Glandore Harbour, 4 fms. (Chaster, '98).

IT. Bantiy Bay (.Jeffi'eys, '48
; Leach, '52

; M'Andrew, f. Thompson,
'56): E. I. A. Exp., 1885, 1886, Berehaven, 5-10 fms., and

BaUinskelligs Bay (Chaster, '98) : Kenmare Eiver(Praeger, '99).

V. Aran I. (Barlee, f . Jeffreys, '48): Eoundstone (M'Calla,f. Thompson,

'56).

vi. Killala Bay, common (Miss A. Warren, '92) : Bundoran (Mrs.

Hancock, f. Thompson, '56) : Donegal (Dublin Mus., pres. by

J. T. Marshall) : JSTarin Strand, co. Donegal (G. P. Earran) :

Inch I., Lough Swilly, rather scarce (Hart, '92).

Distriiution.—Xorway to Mediterrauean. Madeira,

0. turrita has been fi'equently mistaken for the present species,

and Cork is the only Irish locality vouched for by Jeffreys in " British

Conchology."

Odostomia acuta, Jeffreys.

i., . iii., iv., v., .

i. Off Ballycastle, dead (Chaster, '97a) : Turbot Bank, dead (Alder,

f. Hyndman, '58).

iii. E. I. A. Exp., 1885, off Baltimore, 30 fms. (S^-anston, '86,

Chaster, '98). Yar. umbiUcata, Alder. Cork Harbour (Wright,

f. Jeffreys, '58, sub var. alha).
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iv. Bantry (M'Andrew Coll., f. Cooke, '82): K I. A. Exp., 1885,

1886, 5-44 fms. (Swanston, '86, Chaster, '98). Yar. umhiUcata.

Bantry Bay (M'Anclrew, f. Jeffreys, '67).

V. Aran I. (Barlee, f. Jeffreys, '48) : Eoundstone (D'Arcy W.
Thompson).

Distribution.—Loffoden I. to Mediterranean. Madeira. Canaries.

Oclostomia umlilicaris (Malm).

. . . iv., . .

iv. E. I. A. Exp., 1886, off Berehaven, 37|- fms., a single specimen

(Chaster, '98).

Distribution.—Finmark to British Isles, ? Mediterranean.

Odostomia conspicim, Alder,

i., . iii., iv., . .

i. Turhot Bank, dead (Alder, f. Hyndman, '58).

iii. E. I. A. Exp., 1885, 1886, off S. coast of Cork, 52^-54 fms., young

specimens (Chaster, '98).

iv. E. I. A. Exp., 1885, 70-79 fms. (Swanston, '86).

Distribution.—Loffoden I. to Mediterranean. Madeira ("Watson).

Odostomia conoidea (Brocchi).

i., . iii., iv., v., .

i. Off Ballycastle, living (Chaster, '97a).

iii. E. I. A. Exp., 1885, 1886, off S. coast of Cork, 30-52^ fms.

(Chaster, '98). Yar, cmstralis, Jeffreys. Cork (Jeffreys, '67) :

E, I. A. Exp., 1886, off S. coast of Cork, 521 fms., a single

specimen (Chaster, '98).

iv. "Porcupine" Exp., 1869, 808 fms. (Jeffreys, '84): E. I. A.

Exp., 1885, 1886, 4-80 fms. (Swanston, '86, Chaster, '98,

A, E, K).

V. "Porcupine" Exp., 1869, 183-208 fms, (Jeffreys, '84), Var.

australis. Aran I. and Birterbuy Bay (Barlee, f , Jeffreys, '48,

'50).

Some of the "Porcupine" specimens probably belong to var,

australis.

Distribution.—Finmark to Mediterranean. Madeira. Canaries.
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Odostomia Luhisi, Jefceys.

.... v., vi.

V. Off Connemara (Dodd and Mellors, f. Marshall, '90).

vi. BundoraD, in drift shell-sand (Waller, f. Jeffreys, '67).

Distribution.—Shetland to Mediterranean,

Brachystomia pallida (Montagu). {Odostomia indlida, Jeffreys, B.C.)

i., ii., iii., iv., v., vi.

i. Off Eallycastle, dead (Chaster, '97a) : Belfast Lough, common

:

Strangford Lough (Thompson, '56) : Ardmillan, Strangford

Lough, shell-sand (Praeger, '89).

ii. Duhlin Bay (Turton, '19; Leach, '52; Kinahan, '61).

iii. ?Off Hook Light, co. Wexford, 45-50 fms. (Walpole, '52) :'E. I. A.

Exp.,188o, 1886, off S. coast of Cork, 30-521 fms. (Chaster, '98).

iv. E. I. A. Exp., 1885, 1886, shallow water to 25 fms. (Chas-

ter, '98).

Y. Ai'an I. (Barlee, f . Jeffreys, '48) : Birterbuy Bay (Barlee, f . Jeffreys,

'48; Walpole, '52) : Connemara (Dublin^Mus., pres. by J. T.

Marshall). Var. crassa, Thompson. Birterbuy Bay (Barlee, f.

Jeffreys, '67): Eoundstone, a specimen (M'CaUa, f. Thompson,

'56).
'

Monstr. Birterbuy Bay (Barlee, f. Jeffreys, '67).

Ti. Xillala Bay (Miss A. Warren, '92) : Mulroy Bay, dead (Praeger, '94).

Distrihution.—Loffoden I. to Mediterranean.

Brachystomia alhella (Loren). {Odostomia alhella^ Jeffreys, B. C.)

i., . . iv., v., .

i. Groomsport, a single specimen in shell-sand (Praeger, '92a).

iv. E. I. A. Exp., 1885, S. entrance to Dursey Sound, 25 fms. (Chas-

ter, '98) : Kenmare Eiver (Praeger, '99).

V. Eoundstone (Jeffreys, '48).

Distrihution.—Finraark to Mediterranean. Madeira.

Brachystomia rissoides (Hanley). {Odostomia rissoides,

Jeffreys, B.C.)

i., . iii., iv., v., vi.

i. Off Ballycastle, dead (Chaster, '97a) : Turbot Bank (Jeffreys, f.

Hyndman, '59). Yar. tiitida, Alder, and var. duiia, Jeffreys.

Turbot Bank (Jeffreys, f. Hyndman, '59). Yar. alia, Jeffreys.

Turbot Bank (Waller, f. Hyndman, '59).
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iii. E. I. A. Exp., 1886, Glandore Harbour, 4 fms. (Chaster, '98).

\\. E. I. A. Exp., 1885, Berehaven, S. entrance to Dursey Sound,

25 fms., and Ballinskelligs Bay (Chaster, '98). Yar. alha.

Bantry Bay (M'Andrew, f. Jeffreys, '48).

T. Aran I. (Barlee, f. Jeffreys, '48) : Eoimdstone (Barlee, f . Jeffreys,

'48
; Standen, '95

; D'Arcy "VY. Thompson) : between Bunowen
and Slyne Head (Y^elch, '96): Achill I. (Mrs. Tatlow &
Praeger, '98).

vi. KiUala Bay (Miss A. Warren, '92) : Bundoran (Belfast Mus., f.

Praeger, '89
; Y'aller Coll. in Dublin Mus.) : IS^arin Strand,

CO. Donegal (Gr. P, Earran).

Bistrihution.—I^orway to Mediterranean. Madeira. "W. Africa,

"Talisman." Between Marion I. andPrince Edward I., "Challenger."

Brachystomia suhoblonga (Jeffreys).

. . iii., [iv.], . .

iii. E. I. A. Exp., 1886, 13 miles S.W. of Galley Head, 43 fms., one

specimen, dead (determined by J. T. Marshall).

iy. "Porcupine" Exp., 1869, 251-539 fms. (Jeffreys, '84).

Distribution.—S. ^. Ireland to Mediterranean. C. Yerd I.,

"Talisman."

Liostomia clavida (Loyen). {Odostomia cJavida, Jeffreys, B.C.)

i., . iii., iy., v., .

i. Off Ballyeastle, dead (Chaster, '97a) : Church Bay, Eathlin I., a

liye specimen (Chaster, '97b).

iii, E. I. A. Exp., 1885, 1886, off S. coast of Cork, 30-55i fms.

(Chaster, '98).

iy. "PorcuiDine" Exp., 1869, 808 fms. (Jeffreys, '84) : E. I. A. Exp.,

1885, 1886, 5-79 fms., abundant (Chaster, '98). Yar. rohusta,

Chaster. E. I. A. Exp., [1885, mouth of Kenmare Eiyer, 38-

44 fms.] (Chaster, '98).

V. "Porcupine" Exp., 1869, 183 fms. (Jeffreys, '84) : off Connemara

(Dodd and Mellors, f. Marshall, '90).

Distribution.—Loff'oden I. to Mediterranean.

\_Liodomia electa (Jeffreys).]

. . . iy., . .

iy. "Porcupine" Exp., 1869, 251-539 fms., a single but perfect

specimen (Jeffreys, '84).

Distribution.—iS^orth Atlantic. Deep water.
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\_Ondina nitens (Jeffreys).]

. . . . Y., .

Y. "Porcupine" Exp., 1869, 422 fms. (Jeffreys, '84).

Distribution.—Faroe Channel. W. Ireland to Mediterranean.

Azores. Deep water.

Ondina diaiyJiana (Jeffreys). {Odostomia diaphcma, Jeffreys, B. C.)

• • iii-5 iv., v., .

iii. R. I. A. Exp., 1886, off S. coast of Cork, 521 fms. (Chaster,

'98).

iy. 11. I. A. Exp., 1885, 5-48 fms. (Swanston, '86, Chaster, '98).

Y. Off Connemara (Dodd and Mellors, f. Marshall, '90) : Eoundstone

(Standen, '95) : bet\veen Bunowen and Slyne Head ("Welch,

'96).

Distribution.—IS'orway to Bay of Biscay. ? Mediterranean.

Ondina divisa (J. Adams). {Odostomia inscidpta, Jeffreys, B. C.)

i., ii., iii., iv., y., vi.

i. Off Ballycastle, living (Chaster, '97a) : Turbot Bank, dredged

sand (Jeffreys, f. Hyndman, '59).

ii. Dublin Bay (Waller, f. Kinahan, '61).

iii. E. I. A. Exp., 1885, 1886, Glandore Harbour, 4 fms., and off S.

coast of Cork, 30-551 f^s. (Chaster, '98).

iv. E. I. A. Exp., 1885, 1886, 10-79 fms. (Chaster, '98).

Y. Eoundstone (D'Arcy W. Thompson) : between Bunowen and Slyne

Head (Welch, '96).

Yi. Killala Bay (Miss A. Warren, '92) : Bundoran (Waller Coll. in

Dublin Mus.) : Mulroy Bay, dead (Praeger, '94).

Distribution.—Iceland, Loffoden I. to Portugal.

Ondina obliqua (Alder). {^Odostomia obliqua, Jeffreys, B. C.)

. . iii., iv., . Yi.

iii. Cork Harbour (Jeffreys, '48
; Wright & Carroll, '52).

iY. Bantry Bay (Jeffreys, '48).

vi. West of Ireland [prob. Bundoran] (Thompson, f. Alder, '44) :

Bundoran, two specimens (Thompson, '44a).

Distribution.—Sweden to Brittany. ? Mediterranean.
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Ondina 7F«/t5«^ (Thompson). (Odostomia TFarreni, Jeffreys, B.C.)

i., ii., iii., iv., v., vi.

i. Off Ballycastle, dead (Chaster, '97a): Turbot Bank, dead (Waller,

f. Hyndman, '59).

ii. Portmarnock, two specimens (Warren, f. Thompson, '56).

iii. South coast of Ireland (Forbes & Hanley, '53).

iv. K. I. A. Exp., 1885, Berehaven, 5-25 fms. (Chaster, '98).

V. West coast of Ireland (Forbes & Hanley, '53) : Birterbuy Bay

(Barlee, f. Jeffreys, '67) : Eoundstone (D'Arcy W. Thompson)

:

between Bunowen and Slyne Head (Welch, '96).

vi. Enniscrone and Carraliubbuck (Miss A. Warren, '92) : Bundoran,

a specimen (Mrs. Hancock, f. Thompson, '56) : JSTarin Strand,

CO. Donegal (Gr. P. Farran). Yar. intermedia, Marshall.

KiUala Bay (Marshall, '93).

Distrihution.—Korway to Mediterranean. Madeira, "Talisman"

(Locard).

Pyrgulina dolioUformis (Jeffreys). ( Odostomia dolioliformis,

Jeffreys, B. C.)

iii. E. I. A. Exp., 1885, off Baltimore, 30 fms., two or three broken

specimens (Chaster, '98).

Distribution.—Hebrides to Mediterranean.

Pyrgulina excavata (Philippi). {Odostomia excavata, Jeffreys, B. C.)

i., . . iv., v., vi.

i. Turbot Bank, dead (Waller, f. Hyndman, '59).

iv. Bantry Bay (Barlee, f. Thompson, '56, sub Rissoa JB.a/rvey%).

V. Miltown Malbay (Harvey, f. Thompson, '56, sub R. Sarveyi

;

Humphreys, f. Jeffreys, '67) : Aran I. (Bailee, f. Jeffreys,

'48).

vi. KiUala Bay, rare (Miss A. Warren, '92) : Bundoran (Yfarren,

f. Thompson, '56, sub R. Sarveyi; Waller Coll. in Dublin

Mus.).

Distrihution.—British Isles to Mediterranean.
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Pyrgulina decussata (Montag-u). {Odostomia decussata, Jeffreys, B. C.)

i., ii., iii., ir., v., vi.

i. Turbot Bank, dredged sand (Jeffreys, f. Uyndman, '59) : co.

Antrim (Belfast Mus., f. Praeger, '89).

ii. Portmaruock, rare (Brown, '18): Dublin Bay (Turton, '19;

Kinaban, '61).

iii. South of Ireland (Leach, '52): P.. I. A. Exp., 1886, Glandore

Harbour, 4 fms., and off S. coast of Cork, 52i fms. (Chaster,

'98, A. E. N.).

iv. Bantry Bay (Jeffreys, '67): P. I. A. Exp., 1885, 5-79 fms.

(Chaster, '98).

Y. Aran I. (Barlee, f. Jeffreys, '48) : Connemara (Dublin Mus.,^

pres. by J. T. Marshall).

vi, Bundoran (Waller Coll. in Dublin Hus.).

Distrilution.—Shetland to Mediterranean.

Pyrgulina sjnrcdis (Montagu). {Odostomia spiralis, Jeffreys, B. C.)

i., ii., iii., iv., v., \i.

i. Magilligan, very sparingly in shell-sand (Miss Moody, f. Thompson,.

'56): off Ballycastle, dead (Chaster, '97a): Turbot Bank,

dead, and off Black Head, 25 fms. (Hyndman, '58, '59) : off

entrance to Strangford Lough, 12-15 fms., dead, rare (Dickie,

'58).

ii. Portmaruock (Warren, f. Thompson, '56) : Dublin Bay (Waller, f.

Kinahan, '61).

iii. Cork Harbour (Jeffreys, '48) : E. I. A. Exp., 1885, 1886, Glandore

Harbour, 4 fms., and off S. coast of Cork, 30-55-|- fms.

(Chaster, '98).

iv. Bantry Bay (Jeffreys, '48) : Dingle Bay, 54 fms. (Adams, f.

More, '70): R. I. A. Exp., 1885, 1886, 5-110 fms. (Swanston,

'86, Chaster, '98).

V. Bii-terbiiy Bay (Barlee, f. Jeffreys, '48) : Eoundstone (D'i\a'cy W.
Thompson).

vi. Carrahubbuck, sparingly (Miss A. Warren, '92) : Sligo (Dublin

Mus., pres. by J. T. Marshall) : ? Bundoran (Thompson, '56) :

Mulroy Bay, dead (Praeger, '94).

Pistribution.—Einmark to Mediterranean.
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PyrguUna interstincta (Montagu). {Odostomia interstinda,

Jeffreys, B. C.)

i., ii., iii., iv., v., vi.

i. Off Ballycastle, dead (Chaster, '97a) : Tiirbot Bank, dead, and

off Black Head, 25 fms. (Hyndman, '58, '59) : Groomsport,

shell-sand (Praeger, '92a).

ii. Portmarnock (Thompson, '56) : Dublin Bay (Jeffreys, '48
; Waller,

f. Kinahan, '61).

iii. Cork (Jeffreys,^ '48) : E. I. A. Exp., 1885, 1886, Glandore Har-

bour, 4 fms., and off S. coast of Cork, 30-55J fms. (Chaster,

'98). Yar. terehellum, Philippi. Cork Harbour (Jeffreys, '67).

iv. Bantry Bay (Barlee, f. Jeffreys, '50) : Dingle Bay, 54 fms.

(Adams, f. More, '70): E. I. A. Exp. 1885, 1886, shallow

water to 79 fms. (Swanston, '86, Chaster, '98). Yar. suturalis,

Philippi. Bantry Bay (Jeffreys, '48).

V. Birterbuy Bay (Jeffreys, '48
; Barlee, f. Thompson, '56) : Eound-

stone (D'Arcy W. Thompson) : Connemara (Dublin Mus.,

pres. by J. T. Marshall) : Achill I. (Mrs. Tatlow & Praeger,

'98).

vi. Carrahubbuck, sparingly (Miss A. "Warren, '92) : Bundoran

(Waller Coll. in Dublin Mus.) : Mulroy Buy, dead (Praeger,

'94).

Distribution.—Loffoden I. to Mediterranean. Madeira. Canaries.

Fyrgulina indistincta (Montagu). ( Odostomia indistincta,

Jeffreys, B.C.)

i., ii., iii., iv., v., vi.

i. Off Ballycastle, dead (Chaster, '97a) : Turbot Bank, dead, and off

Black Head, 25 fms. (Hyndman, '58, '59): Strangford Lough
and off entrance, dead, very rare (Dickie, '58).

ii. Portmarnock (Hyndman and Warren, f. Thompson, '56) : Dublin

Bay (Jeffreys, '48
; Waller, f. Kinahan, '61).

iii. Youghal (Miss M. Ball, f. Thompson, '56, ^v^ Rissoa JBallim): Cork

Harbour (Jeffreys, '48): E. I. A, Exp., 1885, 1886, 1888,

Lough Hyne, and off S. coast of Cork, 30-52J fms. (Chaster,

'98, A. e"! :N".). Yar. simulcms, Chaster. E. I. A. Exp., 1886,

Lough Hyne (Chaster, '98).
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iv. Bantry Bay (Jeffreys, '48) : E. I. A. Exp., 1885, 1886, 5-80 fm?.

(Chaster, '98). Yar. simidans. E. I. A. Exp., 1885, 1886,

371-40 fms. (Chaster, '98).

T. Birterbuy Bay (Barlee, f. Jeffreys, '48) : Eoundstone (D'ArcyW.
Thompson) : Connemara (Dublin ^us., pres. by J. T. lEarshall)

:

"Porcupine" Exp., 1869, 183 fms. (Jeffreys, '84).

vi. Carrahiibbnck, sparingly (Miss A. YTarren, '92): Bundoran (Mrs.

Hancock, f. Thompson, '56).

Bistrihdion.—Xorway to Mediterranean. Madeira. Canaries.

Fyrgidina clathrata (Jeffreys). ( Odostomia clathrata, Jeffreys, B.C.)

T. Birterbuy Bay (two specimens, Barlee and Jeffreys, f. Jeffr-eys, '67
;

tTTO specimens, Dodd and Mellors, f. Marshall, '90).

JDistrilution.
—

"W. Ireland, Mediterranean. Madeira. Canaries.

Pyrgulina scalar is (Philippi). {Odostomia scalaris, Jeffreys, B.C.)

i., ii., iii., iv., . vi.

i. Off Ballycastle, dead (Chaster, '97a) : Turbot Bank, dredged sand

(Jeffreys, f. Hyndman, '59). Yar. rufescens, Eorbes. Turbot

Bank, dead, and off Black Head, 25 fms. (Hyndman, '58, '59) :

off Groomsport, dead, rare ("Waller, f. Hyndman, '58) : eo.

Antrim (Jeffreys, '67) : Lough Strangford, dead, very rare

(Dickie, '58, Jeffreys, '67).

ii. Dublin coast, very rare (Ball and A7arren, f. Thompson, '56, sub

Chemnitzia Jeffreysii).

iii. Yar. rufescens. ? Off Hook Light, co. lYexford, 45-50 fms.

(Walpole, '52) : Cork Harbour, one dead example ("Wright &
CarroU, '52).

iv. E. I. A. Exp., 1885, S. entrance to Dursey Sound, 25 fms.

(Chaster, '98) : Dingle Bay, 54 fms. (Adams, f. More, '70).

Yar. rufescens. E. I. A. Exp., 1886, Yalentia Harbour, 4-7

fms. (Chaster, '98).

\i. Mulroy Bay, dead (Praeger, '94).

It is possible that some of the localities referred to the typical

form should be assigned to the variety, and vice versa.

Distribution.—Einmark to Mediterranean. Madeira.
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PyrguUna internipta (Totten). ( Odostomia rtifa, var. fulvocincta,

Jeffreys, E.G.)

i., ii., iii., iv., v., vi.

i. Churcli Bay, Eathlin I., living (Chaster, '97b) : north of Ireland

(Jeffreys, '67) : Turhot Bank, dead (Alder, f. Hyndman, '58).

Yar. rufa, Philippi. Church Bay, Rathlin I., a few specimens

(Chaster, '97b) : "Porcupine" Exp., 1869, North Channel,

40 fms. (Jeffreys, '84) : Turbot Bank (Jeffreys, f. Hynd-
man, '59). Var. crenata, Brown. Church Bay, Eathlin L, living

(Chaster, '97b).

ii. Portmarnock (Miss Ball and Warren, f. Thompson, '56; Adams,
'78): Dublin Bay (Kinahan, '61): Dalkey Sound (Adams,

'78): east of Ireland (Jeffreys, '67). Yar. rufa. Portmarnock,

&c., dead, rare (Walpole, '53a) : Dublin Bay (Jeffreys, '48).

iii. South of Ireland (Jeffreys, '67): E. I. A. Exp., 1885, off Galley

Head, 54 fms. (Swanston, '86, Chaster, '98).

iv. Bantry Bay (Humphreys, f. Jeffreys, '48
; M'Andrew, f. Jeffreys,

'48, '67) : Dingle Bay (Leach, '52) : E. I. A. Exp., 1885,

1886, 37i-79 fms. (Swanston, '86, Chaster, '98).

V. Var. rM/«. Birterbuy Bay (Barlee, f. Jeffreys, '48) : "Porcupine"

Exp., 1869, 173-208 fms. (Jeffreys, '84).

vi. Bundoran (Belfast Mus., f. Praeger, '89). Var. nfa. Mulroy Bay,

dead (Praeger, '94).

Some of the localities assigned to the var. rufa may possibly

belong to the typical form.

Distribution.—Loffoden I. to Mediterranean. Madeira. Canaries.

IS'.E. America. Florida and W. Indies (Dall).

Turhonilla ladea (Linne). {Odostomia lactea, Jeffreys, B.C.)

i., ii., iii., iv., v., vi.

Generally distributed in the laminarian and coralline zones, and

common.

Distribution.—Einmark to Mediterranean. Azores. Morocco,

Madeira. Canaries.

Turhonilla fusilla (Philippi). (non Odostomia j)usilla^ Jeffreys, B.C.)

i., ii., iii., iv., v., .

i. Church Bay, Eathlin I., one live and several dead specimens (Chas-

ter, '97b).

ii. Portmarnock (Marshall, '93) : Dublin Bay (Jeffreys, '48, sub

Odostomia lactea, var. d, Chaster, '97b).
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iii. Var. lactoides, Monterosato MS. R. I. A. Exp., [1885, off Baltimore,

30 fms.] (Chaster, '98).

ir. Bantry Bay (Jeffreys, '48, sub 0. lactea, var. d) : R. I. A. Exp.,

1885, 1886, Berehaven and off entrance, 5-37^ fms., frag-

ments (Chaster, '98) : Kenmare River (Praeger, '99).

V. Birterhuy Bay (Barlee, f . Jeffreys, '48, sub 0. lactea, var, d ; Wal-
pole, f. Jeffreys, '69). Var. minuscida, Marshall. Connemara

(B. S. Dodd, f. Marshall in Journ. of Conch., vi., 1891).

Some of the specimens from Birterbuy Bay may belong to Odostomia

2)usilla of Jeffreys, vrhich has been renamed Turlonilla innovata by the

Marquis of Monterosato.

Bistrihution.—British Isles to Mediterranean. Madeira (Watson).

Turlonilla delicata (Monterosato).

i., . . . v., vi.

i. Portrush (Marshall, '93).

V. "Porcupine" Exp., 1869, 183 fms. (Jeffreys, '84) : Roundstone

Bay, 12 fms. (Marshall, '93).

vi. Bartra, one specimen, and Bundoran, one specimen (Marshall,

f. Miss A. Warreu, '93): "Porcupine" Exp., 1869, Donegal

Bay, 25-40 fms. (Jeffreys, '84).

Distribution.—Ireland to Mediterranean.

JEtdimella Scillce (Scacchi). {Odostomia Scillce, Jeffreys, B.C.)

i., . iii., iv., . .

i. Off Ballycastle, dead (Chaster, '97a) : Turbot Bank (WaUer and

Hyndman, f. Hyndman, '59 ; Waller, '60) : off Black Head,

25 fms. (Hyndman, '59).

iii. R. I. A. Exp., 1886, off S. coast of Cork, 52* fms. (Chaster, '98).

iv. "Porcupine" Exp., 1869, 90-722 fms. (Jeffreys, '84) : R. LA.
Exp., 1885, 5-48 fms. (Swanston, '86, Chaster, '98).

Distrilidion.—Einmarh to Mediterranean. Azores, Madeira.

Canaries. W. Africa, " Talisman." C. Hatteras to W. Indies (DaU).

\_Eulimella compactilis (Jeffreys). {Odostomia Scillce, \&r. conipactiUs,

Jeffreys, B.C.)]

. . , iv., v., .

iv. "Porcupine" Exp., 1869, 251-539 fms., a single specimen

(.Jeffreys, '84).

V. "Porcupine" Exp., 1869, 183fms., a single specimen (Jeffreys, '84).

Distribution.—Loffoden I. to off S. W. Ireland.
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Eulimella acicula (Philippi). (Odostomta acicula, Jeffreys, B.C.)

i., . iii., iv., v., vi.

i. Off Ballycastle, cTeacl (Chaster, '97a) : Turbot Bank, dredged sand
(Waller and Jeffreys, f. Hyndman, '59). Yar. oheliscus,

Jeffreys. jS'orth-east Ireland (Waller, f. Jeffreys, '67).

iii. E. I. A. Exp., 1885, 1886, off S. coast of Cork, 30-52i fms.

(Chaster, '98, A. E. N.).

iv. Bantry Bay (Jeffreys, '48
; M'Andrew Coll., f. Cooke, '82)

:

Dingle Bay, 54 fms. (Adams, f., IVIore, '70): E. I. A. Exp.,

1885, 1886, 1888, 4-120 fms. (Chaster, '98).

y. Aran I. and Birterbiiy Bay (Jeffreys, '48): "Porcupine" Exp.,

1869, 183 fms. (Jeffreys, '84) : Eoundstone (D'Arcy W.
Thompson).

vi. Mulroy Bay, dead (Praeger, '94).

Distribution.—Norway to Mediterranean. Corea.

Eulimella ventricosa (Forbes). (^Odostomia acicula^ var. ventricosa,

Jeffreys, B. C.)

i., . iii., iv., v., .

i. Turbot Bank, dead (Waller, f. Hyndman, '59, sub E. affijiis).

iii. E. I. A. Exp., 1886, off S. coast of Cork, 52^ fms. (Chaster,

'98).

iv. E.I. A. Exp., 1885, 1886, 70-110 fms. (Chaster, '98).

V. Aran I. (Barlee, f. Jeffreys, '58).

Distrilution.—Loffoden I. to Mediterranean. Madeira. C. Yerd I.,

"Talisman."

Eulimella nitidissiyna (Montagu). (^Odostomia nitidissima,

Jeffreys, B. C.)

i., ii., iii., iv., v., vi.

i. Off Ballycastle, dead (Chaster, '97a).

ii. Portmarnock (rare. Brown, '18; Thompson, '56): Dublin Bay

(Turton, '19) : east of Ireland (Jeffreys, '67).

iii. Cork Harbour (Jeffreys, f. Eorbes & Hanley, '53) : south of Ire-

land (Jeffreys, '67).

iv. E. I. A. Exp., 1885, 1886, 3^-25 fms. (Chaster, '98\

K.I. A. mOC, SEK. III., VOL. V. 2 E
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V. Miltown Malbay (Harvey, f. Thompsou, '56) : Aran I. (Barlee,

f. Jeffreys, '58) : Eoundstone (Barlee, f. Thompson, '56
;

Standen, '95) : between Bunowen and Slyne Head (Welch,

'96) : west of Ireland (Jeffreys, '67).

vi. Bartra and Euniscrone (Miss A. Warren, '92) : Bundoran (Thomp-

son, '56) : ]N"arin Strand, co. Donegal (G. P. Farran).

Distribution.—Finmark. British Isles to Mediterranean. Madeira.

Family.

—

Muhicid^.

Trophon muricatus (Montagu).

i., ii., iii., iv., v., .

i. Magilligan, living (Eev. J. D. Falkiner, f. Praeger) : off Bally-

castle, living (Chaster, '97a) : off Larne Lough, 20 fms., and

off Black Head, 25 fms., living (Hjndman, '59) : off the

Maidens, 70-100 fms., Turbot Bank, off Groomsport, and

Donaghadee, dead, common (Hyndman, '58, '59) : Strangford

Lough and off entrance, dead (Dickie, '58).

ii, Portmarnock (Brown, '18
; Adams, '78) : Dublin Bay (Turton, '19

;

Kinahan, '61): ITorth Bull (Hart, '92): strands of Merrion,

&c. (Walpole, '53a): Dalkey Sound (Walpole, '53a; Adams,

'78) : Greystones (Mackintosh, '84).

iii. Off Saltee 1., 40 fms. (Walpole, '52): Cork Harbour, rare

(Humphreys, '45).

iv. Bantry Bay (M'Andrew, f. Thompson iis.) : "Porcupine" Exp.,

1869, S.W. Ireland (Jeffreys, '69a): B. L A.Exp., 1885,

70-79 fms. (Swanston, '86, Chaster, '98).

V. Aran I. (Barlee, f. Jeffreys, '67).

Distribution.—British Isles to Mediterranean. Azores, " Talis-

man " (Locard). 9N. E. America.

Troplion barvicensis (Johnston).

i., ii., iii., . . .

i. Off Ballycastle, living (Chaster, '97a) : off Larne Lough, 20 fms.,

and off Black Head, 25 fms., living (Hyndman, '59) : Bel-

fast Lough, 8-10 fms., and Turbot Bank, dead (Hyndman, '58,

'59): off Strangford Lough, 12-15 fms., dead, very rare

(Dickie, '58).

ii. Dublin Bay (Kinahan, '61) : Dalkey Sound, very rare (Walpole,
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iii. Cork (Humphreys, f. Jefeeys, '67): E. I, A. Exp., 1886, off S.

coast of Cork, 521 fms., dead (A. E. K).
Bistrilution.—Finmark to Mediterranean. Morocco, " Travailleur"

(Locard).

T. larvicensis is probably only a variety of T. mtiricatiis.

Trofhon datlirahis (Linne). {T. truncatus, Jeffreys, B. C.)

i. Magilligan (Hyndman, f. Thompson lis.) : off Ballycastle, living

(Chaster, '97a): off Lame Lough, 20 fms., off Black Head,

25 fms., and off the Maidens, 70-90 fms., living (Hyndman,
'59): Belfast Lough, 6-10 fms., living (Hyndman, '58): Bel-

fast Lough (Dublin Mus., coll. by E. L. Praeger) : Turbot Bank
and off the Maidens, &c., dead (Hyndman, '58, '59) : Strang-

ford Lough, 7-20 fms., and off entrance, 12-15 fms., dead,

rare (Dickie, '58). Yar. ff/5«, Jeffreys. Off Ballycastle, living

(Chaster, '97a).

ii. Trawled off Skerries (Walpole, '52): Dublin Bay (Turton, '19;

"Walpole, '53a ; Kinahan, '61
; A\^arren, f. Adams, '78) :

east of Ireland (Jeffreys, '67).

iii. Ardmore (Mrs. Mackesy, f. Thompson hs.) : Youghal (Ball, f.

Thompson lis.) : south of Ireland (Leach, '52
; Jeffreys, '67)

:

E. I. A. Exp. 1885, 1886, off S. coast of Cork, 30-52^ fms.

(Chaster, '98). Var. alia. E. I. A. Exp., 1885, off Baltimore,

30 fms., a live specimen (Chaster, '98).

iv. South-west Ireland (Leach, '52): " PorcuxDine " Exp., 1869, 85

fms. (Jeffreys, '77) : E. I. A. Exp., 1885, 4-80 fms. (Swanston,

'86, Chaster, '98).

V. Eoundstone (Standen, '95).

All the above records refer to var. truncata, Strom.

Bistrilution.—Arctic seas in both hemispheres to British Isles,

!N'ew England, and Japan.

Ocinelra crinacea (Linne). {Murex erinaceus, Jeffreys, B. C.)

i., ii., iii., iv., v., vi.

i. North of Ireland, dead, frequent (Praeger, '89) : Belfast Lough,

deep water, living, rare (Hyndman, '58) : off Eoekport, Belfast

Lough, 3 fms., living (Praeger, '89) : Cultra, living (Praeger).

ii. Warrenpoint, living, common (Miss Smythe, f. Praeger) : Dublin

coast, generally distributed : Greystones (Mackintosh, '84).

2e2
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iii. "Woodstown, near Dunmore (Dublin Miis., coll. by Mrs. Tatlow) :

Dungarvan (A. R. IS".) : Youghal (Ball, f. Thompson ms.) :

Ballycottin, Cork, &c. (Humphreys, '45) : co. Cork (Dublin

Mus.) : Sherkin I. (A. R. N.).

iv. Co. Kerry (Dublin Mus.) : Kenmare Eiver (Praeger, '99)

:

Yalentia (Cockerell, '87
; Waller Coll. in Dublin Mus.) : Dingle

(Cockerell, '85).

V. Miltowu Malbay (Harvey, f. Thompson irs.) : Aran I. (Dublin

Mus., pres. by E. P. Wright; R. D. S. Fish. Survey, 1890)

:

Eoundstone (Alcock, '65) : Killary and Clew Bays (Thompson

MS.).

vi. Killala Bay (Miss A, Warren, '92) : Donegal, all round the coast,

scarce (Hart, '92),

Distrilution.—British Isles to Mediterranean. Azores. Madeira.

\_Pseiidomurex lamellosus (Cristofori & Jan).]

. . . iv., . .

iv. "Porcupine" Exp., 1869, S. W. Ireland, 110 fms. (Wyv.
Thomson, '73).

Distribution.—S. W. Ii'eland. Gulf of Gascony. Mediterranean.

W.Africa, "Talisman" (Locard).

Purpura lapillus (Linne).

i., ii., iii., iv., v., vi.

Very common everywhere, on rocks and stones between tide-

marks.

Distrihdion.—Arctic seas in both hemispheres to Mogador,

Canaries, and New England. I^. W. America. Mexico.

Family.

—

Columbellid^.

\_Columlella haliceeti, Jeffreys.]

. . . iv., v., .

iv. R. I. A. Exp , 1886, 1888, 110-750 fms. (Chaster, '98, A. R. N.)

:

"Elying Fox" Exp., 1889, 1000 fms. (Smith, '89).

V. Off west of Ireland, a very young^specimen (Hoskyns, f. Jeffreys,

'67): "Porcupine'' Exp., 1869, between Galway and Porcu-

pine Bank (Jeffreys, '69a).

Distribidion.—Einmark to Setubal and] Azores. Mediterranean.

Greenland. JST. E. America.

\
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Pamily.

—

ITassid^.

Nassa reticulata (Linne).

i., ii., iii., iv., v., vi.

Generally distributed round the coast in the littoral and laminarian

zones.

Disfrihition.—Norway to Mediterranean. Azores. Madeira

(Watson).
Nassa incrassata (Strom).

i., ii., iii., iv., v., vi.

Generally distributed round the coast at and below low-water

mark.

Var. sitmdatis, Jeffreys. Connemara (Barlee, f. JefPreys, '67).

Bistrihution.—Iceland. I'inmark to Mediterranean. Azores.

Morocco. Senegal. Madeira. Canaries.

Nassa pijgmcea (Lamarck).

i., ii., . iv., v., vi.

i. ?Turbot Eank, dead, rare (Dickie, f. Hyndman, '58): Turbot

Bank, living (Waller, f. Hyndman, '59).

ii. Dublin Bay (Kinahan, '61).

iv. Bantry Bay, 12-15 fms., a dead specimen (M'Andrew, f. Thompson,

'56).

V. West of Ireland, 60 fms. (Dublin Mus., coll. by A. G. Melville)

:

Roundstone (Alcock, '65).

vi. Killala Bay (Miss A. Warren, '92).

Bistrihution.—ISTorway. Sweden. S. England and Ireland to

Mediterranean. Azores.

Family.—Buccintj)^.

Neptunea antiqua (Linne). {Fasus antiquus, Je&eys, B. C)

i., ii., iii., iv., v., vi.

i., ii., iii. Generally distributed and common. Var. alba, Jeffreys.

Carrickfergus (Belfast Mus., f. Praeger, '89). Var. striata,

Jeffreys. Portmarnock, one specimen (O'Kelly, f. Brown, '18) :

south-east and south Ireland (Jeffreys, '67) : south of the

Tuskar Lighthouse (Dublin Mus., pres. by C. Parran) : Dun-

garvan, very abundant (Parran in Mnth Ann. Ptep. Dublin N.

H. S., 1849 ; A. 11. N.) : Waterford coast (Jordan, '90) :
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S. "W. Ireland [E. I. A. Exp., 1888, off S. coast of Cork, 50

fms.], one specimen, living (Jordan, '92). Yar. gracilis,

Jeffreys. Off Cape Clear (Jeffreys, '67). Monstr. Off Grooms-

port, a specimen (Yance, f. Hyndman, '58a).

iv. Bantry Bay (Humplireys, '45): E,. I. A. Exp., 1885, Berehaven,

5-25 fms. (Swanston, '86).

V. Roundstone (Standen, '95).

yi. Killala Bay (Miss A. Warren, '92).

Distrilution.—jN'orway to Bay of Biscay.

Neptunea despecta (Linne). {Fusus despectus, Jeffreys, B.C.)

• • •
i^-» M^ •

iv. S. W. Ireland [E. I. A. Exp.], 1885, [month of Kenmare Eiver,

38-48 fms.], a dead specimen (Jordan, '92).

V. "Porcupine" Exp., 1869, between Galway and Porcupine Bank
(Jeffreys, '69a).

Distrihution.—Arctic seas to S. W. Ireland, jSTew England, and

Japan. Off Portugal, " Challenger."

JY. despecta is probably only a variety of N. antiqua.

Sipho islandicus (Chemnitz). {Fasiis iskmdicus, Jeffreys, B. C.)

• • iii-, [iv.]. [v.]. •

iii. Wexford coast, one specimen (Walpole. f. Jeffreys, '67) : between

thePembrokeshire andWaterford coasts, liTing(Jordan,'90, '92).

iv. S. W. Ireland [E. I. A. Exp. 1888, 345 fms.], a living specimen

(Jordan, '92).

V. " Porcupine" Exp., 1869, between Galway and Porcupine Bank
(Jeffreys, '69a).

Dist7'ihution.—Spitzbergen (Eriele). Iceland. Pinmark to Gulf

of Gascony. llorocco, "Talisman" (Locard). Greenland. K E,-

Amcrica.

Sipho gracilis (Da Costa). {Fusus gracilis, Jeffreys, B. C.)

i., ii,, iii., iv., . vi.

i. Magilligan (Hyndman, f. Thompson iis.) : off Ballycastle, dead

(Chaster, '97a) : Belfast Lough and off entrance, living, frequent

(Hyndman, '58, '59, '60; Praeger, '89).

ii. Dublin coast, common (BroTvn, '18; &c.): Greystones (ITackintosh,

'84).

iii. Youghal (Ball, f. Thompson ms.) : Cork Harbour (Humphreys,

'45): E.I. A. Exp. 1885, off Glandore, 40 fms. (Swanston^



Nichols—A List of the Marine MoUusca of Ireland. 563

'86). Yar. BeUiana, Jordan. Off Wexford and Waterford
coasts, 20-30 fms., liviiig (Jordan, '90).

iv. Bantry Bay (Humpheys, '45) : ofE Diagle ("W. AndroTVS in Joum.
E. D. S., III., 1862): "Eesearch" Trawling Cruise, 1889,

400 fms. (Bourne, '90) : S.W. Ireland [R. I. A. Exp. 1886, off

Dursey Head, 93 fms.] (Jordan, '92) : S. W. Ireland [E. I. A.

Exp. i888, 345 fms.] (Jordan, '92).

vi. Killala Bay (iliss A. Warren, '92).

Distrihution.— Arctic seas to Bay of Biscay. Morocco, '

' Talisman"

(Locard). ? Mediterranean. Bering Strait.

Sipho propinqiius {Aider). {Fusvs propinqmis, Jeffreys, B. C.)

. . . iv., v., .

iv. E. I. A. Exp., 1885, Berehaven, 5-25 fms., and off Skelligs, 70-

79 fms. (Swanston, '86, Jordan, '92, Chaster, '98). Yar.

intermedia, Jordan. S. W. Ireland [E, I. A.] Exp., 1886, [off

Dursey Head], 108 fms., an immature specimen (Jordan, '92).

Yar. nana, Jordan. S. W. Ireland [E. I. A. Exp. 1885, off

Skelligs, 70-79 fms.] (Jordan, '92). Yar. mcrassata, Jordan.

S. W. Ireland [E. I. A. Exp. 1886, off Berehaven, ST^ fms.]

(Jordan, '92).

V. E. D. S. Eish. Survey, 1891, Tvest of Clare I., 45-60 fms.

(Jordan).

Distribution.—Einmark to Gulf of Gascony.

Sipho Jeffreysianiis (Eischer). {Fusus Jeffreysianus, Jeffreys, B. C.)

. ii., iii., iv., v., .

ii. Off Sken'ies(Walpole,'52): off Dublin coast, 60 fms. (Walpole,'53):

Dublin Bay (Kinahan, '61) : from beach near Wexford after a

storm, several specimens (Jordan, '90).

iii. Off Saltee I. (Walpole, '52) : Waterford coast (Walpole, f. Jeffreys,

'67): off Waterford coast, 20-30 fms. (Jordan, '90): Cork

(Humphreys, f. Y^alpole, in Jeffreys, '67, '69).

iv. Bantry Bay (Humphreys and Jeffreys, f. Jeffreys, '67) : S. W.
Ireland [E. I. A. Exp. 1885, mouth of Bantry Bay, 35-40 fms.]

(Jordan, '92).

V. Off Aran I. (Melville, f. Walpole, '53).

S. Jeffreysianus \?,-^x6hdi\)\j onlj a variety of 8. propinquus, and has

been recorded by Walpole and others under this name.

Distrihution.—S. England and Ireland to Spain. ? Mediterranean.



564 Proceedings of the Royal Irish Academy.

Sipho fusiformis (Broderip). {Fusus fenestratus, Jefltreys, B. C.)

. . iii., [iv.], [v.], .

iii. Between Pembrokeshire and Waterford coasts, a dead but fresh

specimen (Jordan, '92) : outside Cork Harbour, 40 fms.

(Humphreys, '45): S. W. Ireland [R. I. A. Exp. 1888, off

S. coast of Cork, 50 fms.], dead (Jordan, '92).

iv. Between Cape Clear and ^Newfoundland, two speciaiens, living

(Stutchbury, f. Jeffreys, '67) :
" Porcupine " Exp. 1869, 180-

458 fms. (Wyv. Thomson, '73) :
" Plying Eox" Exp., 1889,

110 fms,, a very fine specimen (Smith, '89).

V. "Porcupine" Exp., 1869, between Galway and Porcupine Bank
(Jeffreys, '69a).

Distrihution. — Greenland. Finmark to Portugal. Morocco,

''Talisman" (Locard).

Liomesus Dcdei (J. Sowerby). {Buccinopsis Balei, Jeffreys, B. C.)

iii. Co. Cork, in intestines of red gurnard and haddock (Humphreys,
'45, Jeffreys, '67).

iv. S. W. Ireland [P. I. A. Exp., 1888, 345 fms.], two dead specimens

(Jordan, '92).

v. West of Ireland, 100 fms. (King, '63, Jeffreys, '67) : E. D, S.

Fish. Survey, 1890, off Achill Head, 144 fms., two dead

specimens (A. P. N.).

Distrilution.—Loffoden I. to S. Ireland.

Buccinum undatum, Linne.

i., ii., iii., iv., v., vi.

Very common all round the coast and at all depths.

Yar. littoralis, King. Carrickfergus (Belfast IMus., f. Praeger,

'89) : Killeany, Aran 1. (Standen, '95). Var. striata, Pennant. Off

the Maidens, 60 fms., living (Hyndman, '60). Yar. zetlandica,

Forbes, Bunowen, co. Galway (Farran, f. Thompson, '56): west of

Ireland (Jeffreys, '67). Monstr. carinatum, Turton. Portmarnock,

Bullock, and Bray (Turton, '19) : east and south of Ireland

(Thompson, '56) : south and west [prob. east] of Ireland (Jeffreys,

'67). Monstr. acuminatum, Broderip. Coik (Jeffreys, '59).

JDistrihution.—Arctic seas in both hemispheres to S. W. France

and New England.
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Buccinum Micmplireysiajium, Bennett.

. . iii., iv., v., .

iii. Youghal (Ball, f. Thompson, '56): Cork Harbour, and outside,

40 fms. (Bennett, '25 ; Humphreys, '45) : co. Cork, 40 fms.

(Armstrong, f. Jeffreys, '67) : S. W. Ireland [E. I. A. Exp.,

1886, 1888, off S. coast of Cork, 50-52^- fms.], living (Jordan,

'92).

iv. Bantry Bay (Mrs. Puxley, f. Leach, '52 ; Armstrong, f. Forbes

& Hanley, '53; Humphreys, f. Thompson, '56): "Porcupine"

Exp., 1869, off Yalentia, 110 fms. (Jeffreys, '69a): S. W.
Ireland [R. I. A. Exp., 1886, off Skelligs, 70-80 fms.], one

specimen, living (Jordan, '92). Var. ventricosum, Kiener. S. W.
Ireland, one dead specimen (Jordan, '92).

V. West coast of Ireland (Barlee, f. Thompson, '56) : Connemara

(King, f. Jeffreys, '67).

Distribution.—Einmark to Bay of Biscay. ? Mediterranean.

Family.

—

Easciolaeiid^.

[_Troschelia berniciensis (King). (F-ustis berniciensis, Jeffreys, B. C.)]

. . . iv., v., .

iv. S.W. Ireland [R. I. A. Exp. 1888, 345 fms.], two dead speci-

mens (Jordan, '92).

V. R. D. S. Eish. Survey, 1890, off Achill Head, 220-500 fms. (one

living specimen determined by H. K. Jordan and three dead

sj)ecimens in Dublin Mus.).

Distribution.—Einmark to Bay of Biscay. Azores, Morocco, W.
Africa, and Canaries, "Talisman" (Locard). JSTorth Atlantic, "Yal-

orous."

Family.

—

Conid^.

Teretia anceps (Eichwald). {Defrancia teres., Jeffreys, B.C.)

i., . iii., iv., v., .

i. Turbot Bank, dredged sand (dead, rare, Hyndman, '58
; Waller,

'60).

iii. Cork Harbour, dead (Wright & Carroll, '52) : R.I.A. Exp., 1885,

1886, off S. coast of Cork, 30-55^ fms. (Chaster, '98).

iv. Dingle Bay, 54 fms. (Adams, f. More, '70) : R. I. A. Exp., 1885,

1886, 35-110 fms. (Swanston, '86, Chaster, '98, A. R. N.).
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V. Birterbuy Bay (living, Walpole, '52
; one dead specimen, 14 fms.,

Baiiee, f. Thompson, '56) : Connemara (Jeffreys, '67) : off

the west of Ireland, deep sea soundings (Hoshyns, f. Jeffreys,

'67). Var. alia, Jeffreys. West of Ireland (Jeffreys, '59).

Distriluiion.—Pinmark to Mediterranean. Azores. Morocco.

Madeira. Canaries.

Bellardiella gracilis (Montagu). {Befrancia gracilis, Jeffreys, B.C.)

. ii., iii., iv., v., .

ii. Trawled off Skerries (Walpole, '52) : Portmarnock, rare (Thompson,

'56): Dublin Bay (Brown, '18
; Turton, '19

; Warren, f. Adams,
'78

; Hart, '92) : Bray, rare (Thompson, '56) : east of Ireland

(Jeffreys, '67).

iii. Cork Harbour, one living and two dead specimens (Wright &
Carroll, '52) : south of Ireland (Jeffreys, '67) : E. I. A. Exp.,

1885, 1886, 1888, off S. coast of Cork, 30-521 fms. (Chaster,

'98, A.E. N.).

iv. B. I. A. Exp., 1885, Berehaven, 5-25 fms. (Swanston, '86):

Yalentia Harbour (Waller Coll. in Dublin Mas.).

V. Bii-terbuy Bay, dead (Walpole, '52) : Aran I. (Barlee, f. Forbes &
Hanley, '53) : west of Ireland (Jeffreys, '67).

Distribution.—Shetland to Mediterranean. Azores. Morocco.

Madeira. Canaries.

Clathurella Leufroyi (Michaud). {Befrancia Leufroyi, Jeffreys, B.C.)

i., ?ii., iii., . v., vi.

i. Off Ballycastle, dead (Chaster, '97a) : Turbot Bank sand, dead,

but very fresh, and off the Copelands, 40 fms., a single broken

specimen (Hyndman and Waller, f. Hyndman, '59).

? ii. Portmarnock (a specimen, Warren, f. Thompson, '56
; Hart, '92).

It is doubtful if Warren's specimen really came from Portmar-

nock, as Birterbuy Bay is the only locality given in a manuscript

list of Irish shells by Mr. Warren; Hart's record probably

refers to the next species.

iii. Cork (Humphreys, f. Jeffreys, '67).

V. Connemara (Barlee and Jeffreys, f. Jeffreys, '67) : Birterbuy Bay

(Thompson ms. ; Warren Coll. in Dublin Mus.).

vi. Killala Bay (Marshall, f. Miss A. Warren, '92).

Listrilution.—l^orway to Mediterranean. Azores. Madeira.

Canaries.
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Clathurella linearis (Montagu). {Befrancia linearis, Jeffreys, B.C.)

i., ii., iii., iv., v., vi,

i. Off Ballycastle, living (Chaster, '97a) : Turbot Bank, dead, and off

Black Head, 25 fms. (Hyndman, '58, '59): Strangford Luugh,

7-20 fms., and off entrance, 12-26 fms., dead, rare (Dickie,

'58).

ii. Portmarnock ("Warren, f. Thompson ms. ; Adams, '78): Dublin

Bay (Turton, '19; Kinaban, '61): Dalkey Sound, &c., not

uncommon (Walpole, '53a).

iii. Off Bonmahon, co. Waterford, in Adamsia macuJata (Farran in

Proc. Dub. Univ. Zool. and Bot. Ass., ii., 1860) : Cove, co, Cork

(Ball and Forbes, f. Thompson ms.) : R. I. A. Exp., 1885,

1886, Glandore Harboiir, 4 fms., and off S. coast of Cork,

39i-55i fms. (Chaster, '98, A. E. N.).

iv. S.W. Ireland, dredged (M'Andrew, f. Thompson MS.) : E.I.A.

Exp., 1885, 1886, 4-80 fms. (Chaster, '98, A.E.K).
V. Miltown Malbay (Harvey, f . Thompson ms.) : Eoundstone (Alcock,

'65
; Standen, '95

; D'Arcy W. Thompson) : Achill I. (Mrs.

Tatlow & Praeger, '98).

vi. Killala Bay, common (Miss A. "Warren, '92) : Bundoran (Mrs.

Hancock, f. Thompson ms. ; Waller Coll. in Dublin Mus.):

K'arin, &c., co. Donegal (Mrs. Tatlow, '99) : Mweelfinn, Sbeep-

haven (Hart, '92).

Distrilution.—Iceland. Finmark to Mediterranean. Madeira.

Canaries.

Clathurella reticulata (Eenier). {Befrancia reticulata, Jeffreys, B.C.)

i, . iii., iv., v., .

i. l^ortb of the Maidens, deep water, a single dead specimen (Jeffreys,

f. Hyndman, '60) : Turbot Bank sand (Jeffreys, f. Hyndman,
'59, sub Ifangelia scalra).

iii. Cork (Humphreys, f. Jeffreys, '67).

iv. Dingle Bay, 54 fms. (Adams, f. More, '70): E. I. A. Exp., 1885,

38-80 fms., very rare (Swanston, '86, Chastcr,'98).

V. Birterbuy Bay (Walpole, f. Jeffreys, '67).

Distrilution.—jSTorway to Mediterranean. Madeira.
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Clathurella purpurea (Montagu). [Befrancia purpurea,

Jeffreys, B.C.)

i., ii,, iii., iv., v., vi.

1. Off Ballycastle, dead (Chaster, '97a) : Belfast Longh, shell-sand,

dead, rare (Hyndman, '58) : Bangor (Belfast ]\Iiis., f. Praeger,

'89) : Cultra, shell-sand on beach (Praeger, '89) : off entrance

to Strangford Lough, 12-15 fms., dead, very rare (Dickie,

'58).

ii. Portraarnock (Brown, '18, '44) : Dublin Bay (Turton, '19).

iii. Ardmore (Mrs. Mackesy, f. Thompson ms.) : Youghal (Miss M.

Ball, f. Thompson ms.) : Great Island, below Cove, co. Cork

(Humphreys, '45): K.I. A. Exp., 1886, Glandore Harbour,

4 fms. (Chaster, '98).

iv. R.I. A. Exp. 1885, Berehaven, 5 fms. (Chaster, '98) : Yalentia

(Cockerell, '87).

^v. Miltown Malbay (Harvey, f. Thompson ms.) : Birterbuy Bay,

living (Walpole, '52) : Eouudstone (Stauden, '95 ; D'Arcy

W. Thompson) : AchiU I. (Mrs. Tatlow & Praeger, '98).

vi. Carrahubbuck, Killala Bay, a few specimens living at low water

(Miss A. Warren, '92) : Bundoran (Mrs. Hancock, f. Thompson

MS.; Waller Coll. in Dublin Mus.) : Iniskeen, co. Donegal

(Mrs. Tatlow, '99).

Distribution.—Norway to Mediterranean. Madeira. Canaries.

Mangilia striolata (Scacchi). [Pleurotoma striolata, Jeffreys, B. C.)

i., ? ii., . iv., v., VI.

i. Turbot Bank (Hyndman, '58).

ii. ?Portmarnock, two specimens (Farran, f. Thompson, '56, sub

Pleurotoma Farrani).

iv. Bantry Bay, 12-15 fms. (M'Andrew, f. Thompson, '46) : R. I. A.

Exp., 1885, Berehaven, 5-25 fms., two specimens (Chaster,

'98).

V. Aran I. (Barlee, f. Forbes & Hanley, '53
; Waller Coll. in Dublin

Mus.) : Birterbuy Bay, living (Walpole, '52) : Connemara

(Forbes, &c., f. Jeffreys, '67).

vi. Iniskeen, co. Donegal (Mrs. Tatlow, '99).

Bistribution.—Norway to Mediterranean. Morocco. Madeira.

Canaries.
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Mangilia aUemiata (Montagu), {Pleurotoma attenuata, Jeffreys, B. C.)

i., ii., iii., iv., v., vi.

i. Turbot Bank sand, dead (Waller, f. Hyndman, '60) : off entrance

to Strangford Lough, 18-20 fras., dead, very rare (Dickie,

'58).

ii. Portmarnock (Warren, f. Adams, '78) : Dublin Bay (Turton, '19
;

Leach, '52).

iii. Cork Harbour (Humphreys, f. Forbes & Hanley, '53) : E. I. A,

Exp., 1886, Lough Hyne (A. R. II.).

iv. Bautry (Jeffreys, '67): "Porcupine" Exp., 1869, S. W. Ire-

land (Jeffreys, '69a) : coast of Kerry (Dublin Mus., coll. by
A. G. More): E. I. A. Exp., 1886, mouth of Kenmare Eiver,

23-38 fms. (Chaster, '98).

V. Eoundstone (Alcock, '6-5) : E. D. S. Fish. Survey, 1890, Clew
Bay, one dead specimen (A. E. !N".).

vi. Bundoran (Belfast Mus., f. Praeger, '89).

Distriiution.—Norway to Mediterranean. Canaries.

Mangilia costata (Donovan). {Pleurotoma costata, Jeffreys, B. C.)

i., ii., iii., iv., v., vi.

i. Magilligan (Thompson iis.): off Ballycastle, dead (Chaster, '97a):

Belfast Jjough, 10 fms., dead, rare, and Turbot Bank (Hyndman,
'58) : off Black Head, 25 fms., and Turbot Bank dredged sand

(Hyndman, '59) : off Strangford Lough, 12-15 fms., dead

(Dickie, '58). 'Yzx.coarctata^'FoxhQ^i. Near the Turbot Bank,

dead (Hyndman, '60),

ii. Portmarnock (Brown, '18; Hart, '92) : Dublin Bay (Brown, '18
;

Turton, '19; Kinahan, '61): Dublin coast, general (Walpole,

'53a).

iii. Ardmore (Mrs, Mackesy, f, Thompson ms.) : Youghal (Ball,

f. Thompson ms.) : Cork Harbour (Humphreys, '45) : E, I, A.

Exp., 1885, 1886, Glandore Harbour, 4 fms., and off S. coast of

Cork, 30-551 fms, (Chaster, '98).

iv. Bantry Bay (Humphreys, '45
; &c.) : Kenmare Eiver (Praeger,

'99) : Yalentia (Cockerell, '87) : Dingle Bay, 54 fms. (Adams,

f. More, '70) : E, I, A, Exp,, 1885, 1886, shallow Avater to 80

fms, (Chaster, '98, A, E. N.), Var. coarctata. About Bantry

Bay (M'Andrew, f, Thompson, '47a),
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V. Eouudstone (Alcoek, '65
; Standen, '95; D'Aitt TT. Tliom2:)son) :

Aeliill I. (Mrs. Tatlow & Praeger, '98)..

Ti. Carraliubbuck (iliss A. barren, '92) : Eundoran (Mrs. Hancock,

f. Thompson irs. ; "Waller Coll. in Dublin Mus.) : IS'arin, co.

Donegal (Mrs. Tatlow, '99).

Distrilution.—Pinmark to Mediterranean,

Mcmgilia rugidosa (Philippi). {Pleurotoma ricgulosa, Jeffreys, B. C.)

. . . . Y., .

V. Birterbny Bay (^alpole, f. Jeffreys, '69).

Bistrilidion.—S. England. "W. Ireland to Mediterranean.

Mangilia Irachystoma (Philippi). {Fleurotoma hrachystoma,

Jeffreys, B. C.)

i., ii., iii., iv., . .

i. Co. Antrim ("Waller, f. Jeffreys, '67) ; specimens from Belfast

Lough are in Waller Coll. in Dublin Mus.

ii. Portmarnock Strand (Hart, '92).

iii. Cork Harbour (Humphreys, f. Porbes & Hanley, '53) : E.. I. A.

Exp., 1885, 1886, off S. coast of Cork, 30-55 J fms. (Chaster,

'98, A. E. K).
iv. Bautry Bay (Barlee, f. Thompson, '56): E. I. A. Exp., 1885,

1886, shallow water to 80 fms. (Swanston, '86, Chaster, '98).

Distrihidion.—Xorway to Mediterranean.

Mangilia nebula (Montagu), (Pleurotoma nelida, Jeffreys, B. C.)

i., ii., iii., iv., y., yI.

i. Magilligan (Thompson lis.) : off Ballycastle, dead (Chaster, '97a):

Turbot Bank shell-sand, dead, rare (Hyndman, '58) : Bangor
(Thompson MS.) : Strang£ordLough(Hyndmau,f. Thompson us.).

ii. Portmarnock (rare. Brown, '18
; Hart, '92) : Dublin Bay (Brown,

'18; &c.).

iii. Toughal (Ball, f. Thompson ms.).

iv. Tar. elongata, Jeffreys. Off Blasquet L, co. Kerry (More, '70).

V. Eouudstone (Alcoek, '65
; Standen, '95) : Achill I. (Mrs. Tatlow

& Praeger, '98). Yar. allreviata, Jeffreys. Co. Galway
(Barlee, f. Jeffreys, '67). Yar. elongata. Ai'an I. (Barlee. f.

Jeffreys, '67).

vi. Killala Bay (Miss A. "Warren).

Distrihution.—Finmark to Mediterranean. Madeira. Canaries.



Nichols—A List of the Marine MoUnsca of Ireland. 571

Mangilia IcBvigata (Philippi), {Pleurotoma Icevigata,

Jeffreys, E. C.)

.... v., VI.

V. Connemara, two specimens (Farran, f. Thompson, '56) : llound-

stone (Standen, '95). Yar, minor, Jeffreys. Connemara

(Alcoek, f. Jeffreys, '67).

vi. Narin, co. Donegal, very abundant (Mrs. Tatlow, '99).

Bistrihution.—S. England. W. Ireland to Mediterranean.

Azores.

Scedropleura septangularis (Montagu). {Pleurotoma septangular is,

Jeffreys, B. C.)

i., ii., iii., iv., v., vi.

i, Magilligan (Hyndman, f. Thompson MS.) : Belfast Lough, lOfms.,

living, rare, and TurbotBank, dead (Hyndman, '58) : off Black

Head, 25 fms., and TurbotBank, dredged sand (Hyndman, '59):

Bangor (Belfast Mus., f. Praeger, '89) : Strangford Lough, 7-20

fras., living (Dickie, '58).

ii. Portmarnock (Adams, '78): Dublin Bay (Brown, '18; Turton,

'19
; Leach, '52

; Kinahan, '61) : Dalkey Sound (Walpole, '53
;

Adams, '78).

iii. Toughal (Ball, f. Thompson ms.) : Cork (Leach, '52; Humphreys,

f. Thompson, ms.).

iv. Bantry Bay (Humphreys, '45
; Leach, '52 ; Barlee, f. Porbes &

Hanley, '53): R. I, A. Exp., 1885, Berehaven, 5-25 fms., and

mouth of Xenmare Biver, 38-48 fms., rare (Swanston, '86) :

Dingle Bay (Leach, '52).

V. Miltown Malbay (Dublin Mus. ; Harvey, f. Thompson ms.) :

Galway (Barlee, f. Forbes & Hanley, '53) : Birterbuy Bay
( Walpole, '52) : Roundstone (D'Arcy W. Thompson) : Achill I.

(Mrs. Tatlow & Praeger, '98).

vi. Killala Bay (Dublin Mus., pres. by Miss A. Warren) : Bundoran

(Mrs. Hancock, f. Thompson ms.): ]S^ariu, co. Donegal, rare

(Mrs. Tatlow, '99).

Distribution.—IN^orway to Mediterranean. Azores. Madeira.

Canaries.
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\Spirotropis carinata (Bivona). {Pleurotoma carinata, Jeffreys, B. C.)]

iv. " Porcupine " Exp., 1869, off Valentia, 110 fms. (Jeffreys, '69a).

Distribution.—Finmark to Mediterranean. Morocco. Canaries,

"Talisman" (Locard).

\_Typhlomangilia nivalis (Loven). {Pleurotoma nivalis, Jeffreys, B. C.)]

iv. E. I. A. Exp., 1886, off Dursey Head, 214 fms., a single specimen,

dead (A. E. N.) : E. I. A. Exp., 1888, 345 fms., a small live

specimen (Chaster, '98).

Distribution.—Einmark to Bay of Biscay. Portugal, " Travailleur "

(Locard).

Dela rufa (Montagu). [Pleurotoma rufa, Jeffreys, B.C.)

i., ii., iii., iv., v., vi.

1. Generally distributed, sparingly. Var. lactea, Jeffreys. Port

Ballintrae, co. Antrim (Hyndraan, f. Jeffreys, '67). Var.

ulideana, Thompson. Strangford Lough (Hyndm;in and

Thompson, f. Thompson, '45).

ii. Portmarnock (Brown, '18
; Adams, '78) : Dublin coast (Hart, '92) :

Dublin Bay (Turton, '19; &q.)

iii. Youghal (Miss M. Ball, f. Thompson irs.).

iv. Bantry Bay (Leach, '52).

V. Eoundstone (Alcock, '65; Standen, '95): "Argo" Cruise, 1890,

west of Ireland (Herdman, '91). Yar. ulideana. Connemara

(Earran, f. Jeffreys, '67).

vi. Donegal coast (Hart, '92).

Distribution.—Scotland to Bay of Biscay. ? Mediterranean.

Dela turricula (Montagu). {Pleurotoma turricula, Jeffreys, B.C.)

i., ii., iii., iv., v., vi.

i. Generally distributed.

ii. Trawled off Skerries (Walpole, '52) : Dublin coast (Hart, '92) :

Portmarnock (Brown, '18
; Adams, '78) : Dublin Bay (Turton,

'19; Kinahan, '61; Dublin Mus.): Dalkey Sound (Adams, '78).
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iii. Youglial (Ball, f. Thompson ms.) : Cork Harbour (Humphreys, '45)

:

south coast of Ireland (Leach, '52).

iv. Bantry (Humphreys, f. Thompson ms.).

V. Eoiindstone (Alcock, '65
; Standen, '95) : Clifden (Forbes, f. Thomp-

son MS.) : Achill I. (Mrs. Tatlow & Praeger, '98).

vi. Donegal coast (Hart, '92).

Distrilution.—Ai'ctic seas to W. France. Spain, Portugal, and

Morocco, ''Travaillenr " (Locard). Greenland. ? IS". E. America.

ISr. Japan (Jeffreys).

Bela Trevelyana (Turton). {Pleurotoma Trcvehjana^ Jeffreys, B. C.)

i., ?ii., ....

i. Turbot Bank, dredged sand (Jeffreys, f. Hyndman, '59) : off Black

Head, 25 fms. (Hyndman, '59). Eegarded as fossil (Jeffreys,

'67).

?ii. East coast of Ireland (Turton, f. Thompson, '56) : Portmarnock, ;i

specimen (Warren, f. Thompson, '44a). Probably erroneous.

Distrilution.—Iceland. Finmark to British Isles. Gulf of Gas-

cony, " Travuilleur " (Locard). Greenland. ? N. E. America. W.
America.

Order.—OPISTHOBEAI^CHIATA.

Sub-order.—TECTrBiiAiTCHiA.TA.

Family.

—

Act^onid-e.

Adceon tornatilis (Linne).

i., ii., iii., iv., v., vi.

i. Generally distributed on sandy ground below low-water mark,

ii. Diindalk, abundant (Hyndman, f. Thompson ms.) : Dublin coast,

generally distributed,

iii. Woodstown, co.Waterford (Dublin Mus., coll. by Mrs. Tatlow):

Youghal and Cork (Humphreys, '45): R. L A. Exp., 1885,

1886, 1888, Glandore Harbour, 4 fms., and off S. coast of Cork,

30-53 fms. (Chaster, '98, A. E. N.).

iv. Bantry (HumiDhr-eys, '45; Dublin Mus.): Dingle (Cockerell,

'85) : Finne Strand, Kerry (Cockerell, '87) : S. W. Ireland

(Wright & Greene, '59) : E. I. A. Exp., 1885, 35-48 fms.

(Swanston, '86, Chaster, '98).

E.T.A. PUOC, SEK. III. VOL. V. 2 S
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X. Miltown Malbay, rare (Harvey, f. Thompson iis.) : AcMll I. (ITrs.

Tatlow & Praeger, ^98).

vi. Killala Bay (Miss A. Warren, '92) : Ballysoclare and Bundoran

(Mrs. Hancock, f. Thompson ms.) : Iniskeen, co. Donegal, rare

(Mrs. Tatlow, '99) : Kinnegar Strand, scarce (Hart, '92).

Bistrihition.—Iceland. Loffoden I. to Mediterranean. Morocco.

Family.

—

Toes'atixid-^.

Tornatina ohlma (Montagu). {TJtricxdus oltusus, Jeffreys, B. C.)

i., ii., . ir., v., vi.

i. Off Lame Lough, dead (Hyndman, '59) : Turhot Bank, dead,

scarce, and off Black Head, 25 fms. (Hyndman, '58, '59) : Bel-

fast Lough (.Jeffreys, '67 ; Dublin Mus.) : Holywood Shore

(Dublin Mus., coll. by 11. Welch) : Strangford Lough, dead

(Dickie, '58
; Praeger, '89). Yar. Lajonkaireana, Besterot.

Turbot Bank, dead (Jeffreys, f. Hyndman, '60).

ii. Portmarnock (Brovm, '18; Adams, '78; Hart, '92): Dublin Bay

(Turton, '19
; Walpole, '53a).

iv. Pt. I. A. Exp., 1886, Yalentia Harbour, 4-7 fms., dead (A. E. X.),

V. Estuary of the Shannon '(Jeffreys, '67) : "west of Ireland (Thomp-

son, '44). Yar. Lajonkaireana. Aran I. (Jeffreys, '59).

vi. Killala Bay, occasionally (Miss A. Warren, '92) : Iniskeen, co.

Donegal, rare (Mrs. Tatlow, '99).

Distrihution.—Iceland. Einmark to Mediterranean. Greenland

to l^ew England.

Tornatina mammillata (Philippi). ( Utricidus mammillatus,

Jeffreys, B. C.)

i., . iii., iv., v., .

i. Off Ballycastle, dead (Chaster, '97a) : Turbot Bauk, dead (Waller,

f. Hyndman, '59).

iii. E. I. A. Exp., 1885, 1886, Glandore Harbour, 4 fms., and off S.

coast of Cork, 30-52^ fms. (Svranston, '86, Chaster, '98).

iv. Dingle Bay, 54 fms. (Adams, f. More, '70) : E. I. A. Exp., 1885,

5-79 fms. (Swanston, '86, Chaster, '98).

V. Birterbuy Bay (Barlee, f. Forbes & Hauley, '53) : Eoundstone

(D'Arcy Y". Thompson).

Distrilution.—Einmark to Mediterranean. Madeira. Canaries.
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Tornatina truncattSa (Bruguiere). ( Zltriculus truncatulus,

Jeffreys, B. C.)

i., ii., iii., iy., v., vi.

i. Magilligan (Belfast Mus., f. Praeger, '89): off Ballycastle, living

(Chaster, '97a): Turbot Bank, dead (Hyndman, '58, '59):

Twin I. in Belfast Harbour (Swanston, f. Praeger, '89) :

Groomsport, shell-sand (Praeger).

ii. Portmarnock (Adams, '78; Hart, '92) : Dublin Bay (Turton, '19
;

Waller, f. Kinahan, '61) : Dalkey Sound (Warren Coll. iu

Dublin Mus.).

iii. R. I. A. Exp., 1885, 1886, Glandore Harbour, 4 fms., Longli

Hyne, and off S. coast of Cork, 30-52|- fms. (Swanston, '8G,

Chaster, '98, A. E. K).
iv. Dingle Bay, 54 fms. (Adams, f. More, '70) : R. I. A. Exp., 1885,

1886, shallow water to 79 fms. (Swanston, '86, Chaster, '98).

V. Birterbuy Bay, dead (AValpole, '52) : Roundstone (Alcock, '65
;

Standen, '95; D'Arcy W. Thompson): Achill I. (Mrs.

Tatlow & Praeger, '98).

yi. Killala Bay (Miss A. Warren, '92) : l^ariu, co. Donegal (Mrs.

Tatlow, '99
; G. P. Earran) : Mulroy Bay, dead (Praeger, '94).

JJistribution.—Einmark to Mediterranean. Madeira. Canaries.

Cylichnina timbilicata (Montagu). ( Cylichna umhilicata,

Jeffreys, B. C.)

i. Off Ballycastle (Chaster, '97b) : Turbot Bank sand, dead (Hynd-

man, '58
; Waller, f. Hyndman, '59).

ii. Dublin Bay (Turton, '19) : east of Ireland (Thompson, '56).

iii. Cork Harbour (Wright & Carroll, '52, sub Cylichna strigella) :

south of Ireland (Thompson, '56).

T. Miltown Malbay (Harvey, f. Thompson ms.) : Aran I. (Barlee, f.

Thompson, '56, sub C. strigella') : Birterbuy Bay (Walpole,

'52, sub C. strigella) : Eoundstone (D'Arcy W. Thompson) :

west of Ireland (Thompson, '56).

vi. Killala Bay (Miss A. Warren, '92) : Bundoran (Thompson, '45,

sub Volvaria subcylindrica) : Mulroy Bay, dead (Praeger, '94).

Distribution.—Loffoden I. to Mediterranean. W. Africa. Cape

of Good Hope (Sowerby).

2s2
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\_Cylichmna ovata (Jeffreys). {CylichnaumbiUcata, yar. oonulus,

Jeffreys, B. C.)]

. . . iv., . .

iv. "Plying Fox" Exp., 1889, S. W. Ireland, 1000 fms. (Smith,

'89).

Bistrihution,—Both sides of J^orth Atlantic. Mediterranean.

Deep water.

Cylichiina nitidula (Loven). {Cyliclma nitidida, Jeffreys, B. C.)

i., . iii., iv., . .

i. Off Ballycastle, dead (Chaster, '97a) : off Larne, co. Antrim

(Jeffreys, '67) : Belfast Longh, yery rare (Jeffreys, '59).

iii. Cork Harbour (Wright & Carroll, '52) : E. I. A. Exp., 1885,

1886, off S. coast of Cork, 30-55|- fins., abundant (Swanston,

'86, Chaster, '98).

iy. "Porcupine " Exp., 1869, S. W. Ireland (Jeffreys, '69a) : E. I. A.

Exp., 1885, 1886, SJ-llO fms., abundant (Swanston, '86,

Chaster, '98, A. E. K).
Distrilution.—Einmark to Mediterranean. Madeira (Watson).

IS". E. America.

Volvulella acuminata {5Y\\g\iihve). {Cylichna acuminata,

Jeffreys, B. C.)

i., ii., iii., iv., y., .

i. Off Black Head, 25 fms. (Hyndman, '59) : Turbot Bank, a single

specimen, dead ("Waller, f. Hyndman, '58),

ii. Portmarnock, very scarce (Hart, '92).

iii. Off south of Ireland, a dead specimen (M'Andrew, f. Thompson,

'56) : E. I. A. Exp., 1885, off Galley Head, 54 fms. (Chaster,

'98).

iv. Off Mizen Mead, 60 fms., and Bantry Bay (M'Andi'ew, f.

Thompson, '56): E. I. A. Exp., 1885, 1886, 37^-48 fms.

(Swanston, '86, Chaster, '98).

.v. Aran I. (Barlee, f. Thompson, '56) : Birterbuy Bay, 12-15 fms.

(Barlee, f. Thompson, '49).

Distrilution.—]!^orway to Mediteri-anean.
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Family.

—

Scaphandeid^.

Scaphander Ugnarius (Linne).

i., ii., iii., iv., v., vi.

Generally distributed round tte coast, principally in the coralline

zone.

Var. alia, Jeffreys. Bangor (Belfast Mus., f. Praeger, '89) : west

of Ireland (Jeffreys, '59).

Bistrilution.—Finmark to Mediterranean.

\_Scap'hander pundostriatus (Mighels). {ScaphaJider Ulrarius,

Jeffreys, B. C.)]

. . . iv., . .

iv. R. I. A. Exp., 1888, 345 fms., a small, broken, dead specimen

(Chaster, '98).

Distribution,—Iceland. Finmark to Mediterranean. Azores.

Morocco, "W. Africa, "Talisman" (Locard). ISTorth Atlantic,

" Valorous." N. E. America. Gulf of Mexico and Barbadoes

(Dall).

Bullinella cylindracea (Pennant). ( Cylichna cylindracea,

Jeffreys, B. C.)

i.. ii., iii., iv., v., vi.

i. Magilligan (Thompson ms.) : off Ballycastle, living (Chaster-,

'97a) : off Larne Lough, dead (Hyndman, '59) : Turbot Bank,

dead (Hyndman, '58) : Strangford Lough, 7-20 fms., dead,

rare (Dickie, '58).

ii. Dundrum (Thompson ms.) : Portraarnock (Brown, '18; Adams,

'78; Hart, '92): Dublin Bay (Turton, '19; Kinahan, '61):

South Bull, scarce (Hart, '92) : Dalkey Sound, rare (Walpole,

'53a).

iii. Ardmore (Mrs. Mackesy, f. Thompson ms.) : Cork Harbour

(Humphreys, '45): R. I. A. Exp., 1885, 1886, off S. coast of

Cork, 30-521 f^s. (Swanston, '86, Chaster, '98).

iv. R. I. A. Exp., 1885, 1886, 8-48 fms. (Swanston, '86, Chaster,

'98, A. P. K).

V. Birterbuy Bay, dead (Walpole, '52) : Poundstone (Alcock, '65
;

Standen, '95).
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vi. Killala Bay (Miss A. Warren, '92) : Bundoran (Mrs. Hancock, f.

Thompson, '45
; Belfast Mus., f. Praeger, '89) : ]S"arm, co.

Donegal (Mrs, TatloT^, '99) : Kinnegar Strand and Inch I.,

Lough Swilly (Hart, '92).

Distribution.—Finmark to Mediterranean. "W. Africa. Madeira.

Canaries. St. Helena. Ascension I. and Tristan da Cunha, " Chal-

lenger."

Dio/plmna hyalina (Turton). {TJtriculus hyalinus, Jeffreys, B, C.)

i., ii., iii., iv., v., vi.

i. Off the Maidens, 80 fms., dead (Hyndman, '60).

ii. Portmarnock ("Warren, f. Thompson, '56
; Adams, '78) : Duhlin

Bay (Kinahan, '61): Dublin (.Jeffreys, '67) : Dalkey Sound

(Waller Coll. in Dublin Mus.).

iii. Cork (Humphreys, f. Porbes & Hanley, '53
; Jeffreys, '67).

iy. S. W. Ireland (Wright & Greene, '59) : Ii. I. A. Exp., 1885,

1888, 5-41 fms. (Chaster, '98).

V. Galway (Jeffreys, '67) : Birterbuy Bay (Walpole, f. Thompson,

'56): Eoundstone (D'Arcy W. Thompson): "Porcupine"

Exp., 1869, 183 fms. (Jeffreys, '77).

vi. Bartra, shell-sand (Miss A. Warren, '92) : Ballysodare and Bun-

doran (Mrs. Hancock, f. Thompson, '56) : Donegal (Jeffreys,

'67) : ISTarin Strand, co. Donegal (G. P. Farran).

Bistrihution.—Spitzbergen. Finraarkto Mediterranean. ? Madeira.

Canaries. Greenland to JSTew England.

Diaphana expcmsa (Jeffreys). {TJtriculus expansus, Jeffreys, B. C.)

V. West coast of Ireland (Marshall in Journ. of Conch., vi., 1889).

vi. Bartra, Killala Bay (Marshall, f. Miss A. Warren, '92).

Distribution.—Finmark to Bay of Biscay. Mediterranean (Mon-

terosato). Greenland.

Diaplxana quadrata (Monterosato).

. . . iv., . .

iv. R. I. A. Exp., [1885, mouth of Kenmare River, 38-44 fms.], two
specimens (Chaster, '98).

Distribution.—S. W. Ireland. Mediterranean.
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Pamily.—B ullid^.

Bulla utriculus, Brocchi.

i., . iii., iv., v., .

i. Off Ballycastle, dead (Chaster, '97a) : Groorosport, a single

specimen, living (Hyndman, '58) : Tnrbot Bank, dead, verv

rare (Dickie and Hyndman, f. Hyndman, '58).

iii. Cork Harbour (Humphreys, f. Thompson, '56).

iv, K I. A. Exp., 1885, 1886, 1888, 5-750 fms. (Swanston, '86,

Chaster, '98, A. fl. If.) : R. D. S. Fish. Survey, 1890, off the

Skelligs, 80 fms. (Jordan).

V. Aran I. (Barlee, f. Jeffreys, '67) : Birterbuy Bay, very fine,

living ("Walpole, '52).

Distrihition.—Norway to Mediterranean. Canaries. ? N. E.

America.
[_Bulla semilevis, Seguenza.]

. . . iv., . .

iv. " Flying Eox," Exp., 1889, S. W. Ireland, 1000 fms. (Smith, '89).

Bistrilution.—S. W. Ireland to Azores. Morocco, "Talisman"

(Locard). ? C. Hatteras to West Indies. Deep water.

Bulla ht/datis, Linne.

. ii., iii., iv., v., vi.

ii. Balbriggan(Turton, '19; J. Adair, f. Adams, '78).

iii. Cork Harbour (Humphreys, '45).

iv. Bantry Bay (Leach, '52; Mrs. Puxley, f. Jeffreys, '67).

V. Birterbuy Bay (Farran, '60a) : E. D. S. Fish. Survey, 1890,

Birterbuy Bay and Roundstone Bay (Holt, '92) : Westport,

Clew Bay, one specimen (Thompson ms.).

vi. E. D. S. Fish. Survey, 1891, Killybegs (Holt in E. D. S. Eeport

of Council, 1891, Appendix C).

Bistribution.—England, "Wales, and Ireland to Mediterranean.

Madeira. Canaries, Ascension I., and St. Helena (Smith).

Accra iullaia, Miiller.

i., ii., . iv., v., vi.

i. Lough Foyle, Larne, Belfast, and Strangford Loughs on the

Zodcra banks, living, abundant (Praeger, '89) : Belfast

Lough, on the Zostera banks, living, abundant (Hyndman,

'58) : Strangford Lough, 15-25 fms., living (Dickie, '58).

Var. nana, Jeffreys. Larne Lough (Jeffreys, '67).
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ii. Generally distributed in muddy bays, &c.

iv. Bantry Bay (Mrs. Pnxley, f. Forbes & Hanley, '53) : E. I. A.

Exp., 1886,Berehaven, 5-10 fms., living (A. E.K) : E. D. S.

Fish. Survey 1890, Kenmare Eiver (Jordan) : Yalentia

(Cockerell, '87
; Dublin Mus., coll. by Eev. A. Delap) : Kerry

(Dublin Mus., coll. by A. G. More),

v. Oozy bays, west of Ireland (Thompson, f. Forbes & Hanley, '53)

:

Eoundstone (Thompson ms. ; E. D. S. Fish. Survey, 1890;

Warren Coll. in Dublin Mas.) : E. D. S. Fish. Survey, 1890,

Inishbofin Harbour, 1-5 fms. (A. E. IST.) : Clew Bay, 3 fms.

(Forbes & Hanley, '53). Yar. Farrani, ISTorman. Birterbuy

Bay, living (Farran, '57) : Kilkieran Bay (Dublin Mus., coll.

by A. G. More),

vi. Inch T., co. Donegal (Hart, '92).

JDistrihition.—Finmark to Mediterranean. Madeira (Watson).

Canaries.

Family.

—

Philinid^^.

Philine aperta (Liune).

i., ii., iii., iv=, v., vi.

Generally distributed and plentiful all round the coast in oozy

bays, &c.

Var. patida, Jeffreys. Dublin Bay and Connemara (Jeffreys,

'67).

Distribution.—Norway to Mediterranean. Canaries. 0. Verd I.,

"Challenger." Cape of Good Hope. Philippines. &c.

Philine niticla, Jeffreys.

i., . iii., iv., . vi.

i. Off Ballycastle, living (Chaster, '97a).

iii. E. I. A. Exp., 1885, o'ff Baltimore, 30 fms., one small specimen

(Chaster, '98).

iv. E. I. A. Exp., 1886, 10-38 fms., three small specimens (Chaster,

'98).

vi. Bartra and Enniscrone (Marshall, f. Miss A. Warren, '92).

Distribution.—British Isles to Mediterranean.
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PMUne scalra (Miiller).

i., ii., iii., iv., v., vi,

i. Off Ballyeastle, living (Chaster, '97a) : Tarbot Bank, dead, rare

(Hyndman, '58) : Groomsport, a very large specimen ("Waller,

f. Jeffreys, '67).

ii. Portmarnock (Warren, f. Thompson, '56) : Dalkey Sound, rare

(Walpole, '53a).

iii. Off Saltee I., 40 fms. ("Walpole, '52) : Cork, in stomach of a

sole (Humphreys, f. Thompson, '56) : E.. I. A. Exp., 1885,

1886, 30-54 fms. (Swanston, '86, Chaster, '98).

iv. E. I. A. Exp., 1885, 1886, 5-79 fms. (Swanston, '86, Chaster,

'98, A. E. E.).

V. Miltown Malhay (Harvey, f. Thompson ms.) : co. Galway (Barlee,

f. Jeffreys, '67) : Eoundstome (D'Arcy "W". Thompson),

vi. Bartra and Enniscrone (Miss A. Warren, '92) : Bundoran

(Mrs. Hancock, f. Thompson, '56). Yar. circa, Marshall.

Killala Bay (Marshall in. Journ. of Conch., vi., 1889).

Bistrilution.—Iceland. Einmark to Mediterranean. Madeira

(Watson). Greenland.

Philine catena (Montagu).

. ii., iii., iv., v., vi.

ii. Dublin Bay (Jeffreys, '67) : Dalkey Sound, very rare (Walpole,

'53a).

iii. Cork (in stomach of a sole, Humphreys, '45
; Jeffreys, '67) : south

coast of Ireland (Leach, '52).

iv. " Porcupine " Exp., 1869, S. W. Ireland (Jeffreys, '69a) : E. I. A.

Exp., 1885, 1886, Berehaven, 5-25 fms. (Chaster, '98):

Valentia (Gamble, '96).

V. Miltown Malbay, rare (Harvey, f. Thompson, '56) : Aran I.

(Barlee, f. Jeffreys, '67) : Eoundstone (Alcock, '65; D'Arcy

W. Thompson),

vi. Bartra and Enniscrone, occasionally (Miss A. Warren, '92) :

Bundoran (Jeffreys, '67
; Thompson Coll. in Belfast Mus., f.

Praeger, '89; Waller Coll. in Dublin Mus.). Yar. %ona, Jeff-

reys. Bartra and Enniscrone (Miss A. Warren, '92).

Distribution.—Loffoden I. to Mediterranean.
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Philine angidata, Jeffreys.

i. Off Ballycastle, dead (Chaster, '97a): Larne (Jeffreys, '67).

Yar. circumlustra, Marshall. Portrush (Marshall, 'i)3),

ri. Enniscrone, one imperfect specimen (Marshall, f. Miss A. "Warren,

'92). Yar. circumlustra. Eillala Bay (Marshall, '93).

Pistrihution.—IN'orway. British Isles. Mediterranean (Monte-

rosato). N. E. America.

PMline qiiadrata (S. Wood),

i., . . iv., Y., .

i. Off the Maidens, 80 fms., dead (Hyndman, '60).

iv. South-west Ireland (Wright & Greene, '59).

Y. Aran I. (Barlee, f. Jeffreys, '67).

Pistrilution.—Eiumark to Azores. Mediterranean (Monterosato).

Azores. St. Helena. Greenland. IST. E. America (Yerrill).

PJiiline imnctata (Clark).

i., ii., . Iy., y., Yi.

i. Yar. cingidata, Marshall. Portrush (Marshall, '93).

ii. Portmarnock (Adams, '78) : Dublin Bay (Warren, f. Jeffreys, '67).

iY. Bantiy Bay (J^oxm&n, f. Jeffreys, '67): K. I. A. Exp., 1885,

1886, BerehaYen, 5-25 fms., and mouth of Kenmare RiYer,

23-38 fms. (Chaster, '98) : Yalentia (Gamble, '96).

Y. Kilkee (Thompson, '56): Miltown Malbay (HarYey, f. Thompson,

'56) : Eoundstone (Standen, '95).

Yi. Bartra, occasionally (Miss A. Warren, '92) : Bundoran (Mrs.

Hancock, f. Thompson, '56 ; Jeffreys, '67) : l^arin Strand,

CO. Donegal (G. P. Farran). Yar. cingidata. Bartra (Marshall,

f . Miss A. Warren, '92).

Pistrihution.—Norway to Mediterranean. Greenland.

PMline pruitiosa (Clark).

. . iii., iY., Y., .

iii. R.I. A. Exp., 1885, off Baltimore, 30 fms., Yery rare (Chaster, '98).

iv. R I. A. Exp., 1885, 1886, 23-79 fms., Yery rare (Chaster, '98).

V. Birterbuy Bay, 12-15 fms,, a single dead specimen (Barlee, f.

Thompson, '56).

Pistrihution.—Loffoden I. to British Isles. Mediterranean.
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Pamily.—LiiiAciNiD^.

Limacina retroversa (^lemvag). (Spirialis retroversics, Je&'ejs, B.C.)

i., . iii., iv., Y., vi.

i. 0& Ballycastle, dead (Chaster, '97 a).

iii. E. I. A. Exp., 1885, 1886, o& S, coast of Cork, 30-54 fms.

(Chaster, '98).

iv. E. I. A.Exp., 1885, 1886, 1888, Ballinskelligs Bay, and 4-345 fms.

(Chaster, '98) : off Mizen Head, 60 fms., dead specimens, and

var. Mao Andrei, E. & H. (M'Andrew, f. Eorbes & Hanley,

'53).

V. Aran I. (Barlee, f. Thompson, '56) : Eoundstone (Alcock, '65
;

Standen, '95).

Ti. Bartra (Miss A. Warren, '92, '96) : Bundoran, shell-sand (Mrs.

Hancock, f. Thompson, '56): E. D. S. Fish. Survey, 1891,

Donegal Bay (Holt,' 92) : jSTarin Strand, co, Donegal (Gr. P.

Earran).

Distribution.—Pelagic. Loffodenl. toLat. 50°]^., and Davis Strait

to iN'ew England (Pelseneer).

'^\_Peracle diversa (Monterosato).]

. . . iv., . .

iv. "Elying Eox " Exp., 1889, 1000 fms., dead shells (Smith, '89).

JDistrihution.—Pelagic. ?S.W. Ireland. Morocco, " Travailleur "

(Loeard). Mediterranean (Monterosato). Georgia, Elorida, Bermuda,

and W. Indies (Dall).

Eamily.

—

Cavoliniid^.

Clio injramidata, Linne.

• • • i^v • [^i- ]

iv. E. I. A. Exp., 1885, 1888,4-345 fms. (Chaster, '98, A. E. K):
"Elying Eox" Exp., 1889, off S. W. Ireland, on surface,

ahundant (Green in Ann. & Mag. Nat. Hist. (6), iv., 1889).

vi. E. D. S. Eish. Survey, 1891, 45 miles KKW. of Black Eock,

CO. Mayo, on surface (A. E. N.).

Bistrilution.—Pelagic. Atlantic Ocean from Spitzbergen and Davis

Strait to Lat. 40° S., Mediterranean Sea, Indian and Pacific Oceans

(Pelseneer).
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CavoUnia tris^nnosa (Lesueur).

. . iii., [iv.], . .

iii. Yoiiglial, a specimen washed ashore (Ball, f. Thompson, '56).

iv. "Porcupine" Exp., 1869, off Yalentia, 110 fms. (Je&eys, '69a) :

E. I. A. Exp., 1885, 1888, 120-750 fms., fragments (Chaster,

'98) : K. I. A. Exp., 1888, in tow-nets at Lat. 51° I'K, Long.

11° 50' W., depth 750 fms., dead (A. E. N.) : "Elying Pox"
Exp., 1889, 250-1000 fms., dead shells (Smith, '89).

Distribution,—Pelagic. Both sides of Atlantic from Lat. 60°!^. to

40° S., Mediterranean Sea, Indian and Pacific Oceans (Pelseneer).

Eamily.

—

Aplxsiid^.

Aplysia punctata., Cuvier.

i., ii., iii., iv., v., vi.

Generally distributed all round the coast in the laminarian zone,

and not uncommon.

Distribution,—Norway to Mediterranean. Madeira. Canaries.

The generic name A2)lysia should be replaced by Tethys (Pilsbry

in Ann. & Mag. JS'at. Hist. (6), xvi., 1895).

Eamily.

—

Pnettmodeematid^.

Dexiobranchcea pauciAens., Boas.

.... v., .

T. Eoundstone (D'Arcy W. Thompson, f. AV. T. Caiman).

Distribution.—Atlantic Ocean on the route from Brazil to Europ&

(Pelseneer).

Family.

—

Clionid^.

Clione limacina (Phipps). [^Clione papilionacea., Jeffreys, B. C.)

. . . iv., . .

iv. Several small specimens were taken in the tow nets, 57 miles off

Dursey Head, in the E. I. A. Exp., 1886 (A. E. K) : off

Yalentia (Dublin Mus., pres. byE. W. Gamble).

Distribution.—Pelagic. Arctic seas to S. England and Yirginia..
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Pamily.

—

Pleitrobranchid^.

Pleurolrajiclms memlranaceus (Montagu).

i., ii., iii., iv., v., .

1. Belfast Loiigh, and off Groomsport, 6-8 fms., living (Hyndman,

f. Thompson, '56
; Hyndman, '58) : Carrickfergus (Dublin

Mus.).

ii. Portmarnoek (Adams, '78) : Dublin Bay (Kinahan, '61).

iii. Cork Harbour, a living specimen (Humphreys, '45).

iv. E. I. A. Exp., 1888, Bereliaven, 7 fms., living (A. E. 'E.).

V. Aran I. and Birterbny Bay (Barlee, f. Porbes & Hanley, '53).

Distribution.—British Isles to Mediterranean.

Pleurohranches plumula (Montagu).

. ii., iii., iv., v., .

ii. Portmarnoek (Warren Coll. in Dublin Mus.) : Dublin Bay
(Kinahan, '61).

iii. E. I. A. Exp., 1888, off S. coast of Cork, 50 fms., living (A. E. JS^.).

iv. Bantry Bay (Norman, f, Jeffreys, '67; Dublin Mus.): Yalentia

(Gamble, '96).

V. Miltown Malbay, very rare (Harvey, f. Thompson, '56) : Eouud-

stone (A] cock, '65
; M'Calla, f. Thompson ms. ; Dublin Mus.) :

E. D. S. Eisli. Survey, 1890, Blacksod Bay, living (A. E. N.).

Bistrilution.—JN^orway to Mediterranean. Madeira (Watson).

Sub- order.

—

Ascoglossa.

Pamily .
—Heeit^^idm .

Sermcea lijicla (Montagu).

i. Belfast Lough (Getty and Hyndman, f. Thompson, '56).

iii. Coast of Cork (E. P." Wright, '59): Baltimore (A. E. K).
iv. Coast of Kerry (E. P. Wright, '5i9).

vi. Bundoran (J. E. Duerden in Irish ISTaturalist, v., 1896).

Distrihition.—Sweden, British Isles. W.Erance. Mediterranean.
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Hermcea dendritica (Alder & Hancock).

. . iii., iv., v., vi.

iii., iy. Coasts of Cork and Kerry (E. P. Wright, '59).

V. "Argo" Cruise, 1890, Inishbofin (Herdman, '91).

vi. Bundoran (J. E. Duerden in Irish ITaturalist, v., 1896).

Distribution.—jSTorway. Sweden. British Isles. "W. France.

Mediterranean.

Alderia modesta (Lov6n).

. . iii., . . .

iii. Skibbereen, co. Cork, in salt marshes (Allman, '46).

Distrihition.—Sweden. Belgium. British Isles.

Family.—ELTSiiniE.

Elysia viridis (Montagu).

. . iii., iv., v., .

iii. Dungarvan, co. Waterford, one specimen (A. E. K".) : dredged

abundantly in the harbours of Glandore, Castletownsend, and

Crookhaven, 1844 (Allman, '45).

iv. Valentia (Gamble, '96
; Dublin Mus., a specimen coll. by A. C.

Haddon).

V. Eoundstone (Dublin Mus.).

Bistriiution.—Finmark to Mediterranean.

Family.—LiMAPOifTiiD^.

Limapontia caintata (Miiller). (Z. niyra, Jeffreys, B. C.)

. . . iv., . .

iv. Yalentia (Gamble, '96).

Distrihition.—Finmark to Brittany.

Acteonia corrugata, Alder & Hancock.

. . . iv., . ,

iv. Valentia, (Gamble, '96).

Distrihution.—Norway. England. S. W. Ireland. W. Fi-ance.



Nichols—A List of the Marine MoIIii.sca of Ireland. 587

Sub-order.

—

Xudibeaxchiata.

Family.

—

^olidid^.

^olis pajjillosa (Linne).

i., ii., iii., iv., x., .

i. Belfast Lough. (Ordnance Coll., f. Thompson ms. ; Dublin ITus., a

specimen coll. by Miss S. Thompson) : Donaghadee (Thompson

irs.).

ii. llalahide (Lloyd, f. Thompson, '40 a; Dublin Mus.) : Lambay
I. (Thompson, '56) : Dublin Bay (Kinahan, '61).

iii. Courtmacsherry Harbour, co. Cork (Allman, f. Thompson, '56,

sub SJoIis Cuvierii).

iv. Bantry Bay (Leach, '52, sub Eolidia Cuvieri) : Yalentia (Gamble,

'96).

v. Lahinch, co. Clare (Forbes and Thompson, f. Thompson, '56, sub

SJoIis %etlandica): Eoundstone (iT'Calla, f. Thompson xs.).

Distrilution.— jST. Europe to S. "W. France. jST. E. America.

^oUs glauca, Alder & Hancock.

. . . iv., . .

iv. Yalentia (Gamble, '96).

Distrilution.—Denmark to Mediterranean.

^olis sanguinea, Xorman.

.... v., .

v. Inishlacken, Ptoundstone Bay, 1874, Iotv water, spring tides

(Xorman, '77).

Distribution.—^. Ireland.

Cratena Feackii (Alder & Hancock). {Holis PeacJiii, Jeffreys, B. C.)

. . . iv., . .

ix. Yalentia (Gamble, '96).

Distribution,—British Isles.

Cratena paradoxa (Quatrefages). {Uolis anr/uJata, Jeffreys, B. C.)

. . . iv., . .

iv. Yalentia (Gamble, '96).

Distribution.—Sweden. British Isles. ^'.France.
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Cratena ammna (Alder & Hancock). {Eolis amosna, Jeffreys, B. C.)

. . . iv.. . .

iv. Yalentia (Gamble, '96).

Distribution.—British Isles.

Cratena olivacea (Alder & Hancock). {Eolis olivacea, Jeffreys, B.C.)

. . . iv., . .

iv. Yalentia (Gamble, '96).

Di&trihxdion.—l^or^vay to English Channel. ? AV. France (Hecht).

Tergipes despectus (Johnston). {Eolis desi^ecta, Jeffreys, B. C.)

ii. KingstoTvn (Haddon, '86a).

Distrilution,—iSorway. British Isles. IST. E. America.

JEmlletonia imlclira (Alder & Hancock).

. . . iv., . .

iv. Valentia (Gamble, '96),

Distribution.—British Isles to Mediterranean.

Ami^liorina carulea (Montagu). {Eolis ccendea, Jeffreys, B. C.)

. . . iv., . .

ir. Yalentia (Gamble, '96).

Distribution.—S. England. S. "W. Ireland to Mediterranean.

Galvina exigua {Kl^&n & Hancock). {Eolis exigua, Jeffreys, B. C.)

. ii., . iv., . .

ii. Eush, CO, Dublin (J. E. Duerden in Irish JSTaturalist, iii., 1894):

Kingstown (Haddon, '86a).

iv. E. I. A. Exp., 1885, Berehaven (Haddon, '86b).

Distribution.—JN'orway to Mediterranean. JS[. E. America (Yerrill).

Galvina tricolor (Forbes). {Eolis tricolor, Jeffreys, B. C)

i.,

i. Castle Chichester, Belfast Lough, one sj)ecimen (Hyndman, f.

Thompson, '56, sub Eolis violacea).

Distribution.—JSTorway to W. Erance.



Nichols—A List of the Marine MoUusca of Ireland. 589

Galvina Farrani (Alder & Hancock). {Holis Farrani., Jeffreys, B.C.)

. ii., iii., iv,, . .

ii. MalaHde, one specimen (Alder & Hancock, '44).

iii. All along the south coast (E. P. "Wright, '59).

iv. Yalentia (Haddon, f. Gamble, '96) : Yentry Bay (E. P. Wright,

'59).

Distrilution.—British. Isles to Mediterranean.

G. Farrani is now often used with. G. tricolor.

Gahina incta (Alder & Hancock). (^FoJis 2)icta, JefPreys, B.C.)

. ii., . iy., . .

ii. Malahide (Alder & Hancock, '45
; a single specimen, Alder and

Earran, f. Thompson, '56, sub Eolis pallida).

ir. Yalentia (Gamble, '96).

Distribution.—Norway to Mediterranean. 9]^". E. America.

Corypliella rufihranchialis (Johnston). {Folis rufihranchialis,

Jeffreys, B. C.)

ii. Dublin Bay (Hassall, '42).

vi. E. D. S. Eish. Survey, 1891, Lougk Swilly, 6-8+ fms. (Holt,

'92).

Distribution.—Einmark to Mediterranean. jST. E, Ameiica.

Bering Sea.

Coryphella gracilis (Alder & Hancock). {Foils gracilis, Jeffreys, B. C.)

iv., . . .

iv. Yalentia (Gamble, '96).

Distribution.—Denmark. British. Isles. Mediterranean.

Corypliella Landsbergii (Alder & Hancock). {Foils Landsburgi,.

Jeffreys, B. C.)

. . . iv., . .

iv. Yalentia (Gamble, '96).

Distribution.—ISTorway to Mediterranean.

E.I.A. PKOC, SEE. III., VOL. V. 2 T
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Coryphella lineata (Loven). {Eolis lineata, Jefeeys, E. C.)

. ii., . iv., . .

ii. Kingstown (Haddon, '86a).

iv. Yalentia (Dublin lUius., specimens coll. by F. "W. Gamble).

Distribution.—l!^orway to AlediteiTaneau.

Favorinus alhus (Alder & Hancock). [Eolis alia, Jeffreys, B. C.)

. ii., . iv., . .

ii. ITalahide, two specimens (Alder & Hancock, '44).

iv. Yalentia (Gamble, '96).

Distribution.—ITorway to ]5irediterranean.

Facelina Drummondi (Thompson). (^Eolis Drummondi,

Jeffreys, B. C.)

i., ii., iii., iv., . .

i. Belfast Longb (Thompson, '56) : Bangor, co. Down (Drummond,
f. Tiiompson, '56).

ii. iN'ewcastle, co. Down (Thompson, '56) : Kingstown (Haddon,

'86a).

iii. E. I. A. Exp., 1888, off Glandore, 53 fms. (A. R. ^.).

iv. Yalentia (Dublin Mus., coll. by P. W. Gamble).

Distribution.—jSTorway to Mediterranean.

Facelina coronata (Forbes & Goodsir). {Folis coronata, Jeffreys, B. C.)

. ii., iii., iv., . vi.

ii. Eush, CO. Dublin (J. E. Duerden iu Irisb I\"aturalist, iii., 1894):

Malahide (Alder & Hancock, '45 ; Earran, f. Thompson, '56
;

Dublin Mus.) : Dublin Bay (Alder & Hancock, '45).

iii. Glandore Bay (Allman, f. Thompson, '44a).

iv. E. I. A. Exp., 1885, Berehaven (Haddon, '86b): E. D. S. Fish.

Survey, 1890, Yalentia (Holt, '92): Yalentia (Gamble,

'96).

TJ. Bundorau (J. E. Duerden in Irish Ifaturalist, v., 1896).

Distribution.—IS^orwav to Mediterranean.
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Facelina punctata (Alder & Hancoc'k). {Folis punctata, Jeffreys, E. C.)

. . . iv., . .

iv. Yalentia (Gamble, '96)*.

Distribution.—S. England and S. W. Ireland to Mediterranean.

A}ifio2)a cristata (Delle Chiaje).

. . iii., . . .

iii. Cork Harbour (Dublin ITus., coll. by A. C. Haddon) : Baltimore

Harbour, a specimen (A. E. K.).

Distribution.—Shetland to Mediterranean.

AntiojJii hjalina, Alder & Hancock.

. . . iv., . .

iv. Yalentia (Gamble, '96).

Distribution.—British Isles. AY. France (Hecht).

Proctonotus mucroniferus (Alder & Hancock),

. ii., ....

ii. Malahide (Alder & Hancock, '44
; Haddon, '86a).

Distribution.—Scotland, Ireland. Y^. France (Hecht).

Hero formosa (Loven).

. , . iv., . .

iv. E,D. S, Fish, Survey, 1890, off Dingle Bay, 74-80 fms., one

specimen (A, R. !N^.).

Distribution.—Loffoden I, to English Channel,

Family.

—

Lo.aiaxotid^,

Lomanotus Genei, Yevanj. (Z. marmoratus, &c., Jeffreys, B.C.)

. . . iv., , ,

iv. Yalentia (Gamble, '96).

Distribution.—Xorway. British Isles. lEediterranean.

2 r 2
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Pamily.

—

Dotokid^.

Boto fragUis, Forbes.

• • iiiv i^-, v., .

iii. Cove, co. Cork (Ball and Forbes, f. Thompson jis.) : coast of Cork

(E. P. Wright, '59).

iv. Coast of Kerry (E. P. Wright, '59) : Yalentia (Gamble, '96).

V. E. D. S. Eish. Survey, 1890, Galway Bay, 20 fms. (Holt, '92):

Clew Bay (Ball, Eorbes, and Hyndman, f. Thompson, '56).

Distribution.—Christiania to Mediterranean.

Boto finnaiifida (Montagu).

. . . iv., . .

iv. Valentia (Gamble, '96).

Distribution

.

—England. S. W. Ireland. Guernsey. "W. France.

Doto coronata (Gmelin).

i., ii., iii., iv., . .

i. Off Copeland I., 35 fms. (Hyndman, f. Thompson, '56).

ii. Malahide (Alder & Hancock, '45) : Dublin Bay (Alder & Hancock,
'45

; Kinahan, '61) : Kingstown (Haddon, '86a).

iii. Glanclore Bay (Allman, f. Thompson, '56) : coast of Cork (E. P.

Wright, '59).

iv. Coast of Kerry (E. P. Wright, '59) : E. I. A. Exp. 1885, Bantry

Bay (Haddon, '86 b) : Valentia (Gamble, '96).

Distribution.—Finmark to Mediterranean. N. E. America.

Family.

—

Dendeokotid^.

Dendronotxis frondosus (Ascanius). {D. arborescens., Jeffreys, B. C.)

i., ii., . iv., . vi.

i. Off Maidens, 20-90 fms. (Hyndman, '59): Strangford Lough
(Hyndman and Tliompson, f. Thompson, '56, sub Tritonia

lactea).

ii. Malahide (Alder & Hancock. '45; Alder and Farran, f. Thompson,

'56) : Dublin Bay (Alder & Hancock, '45) : Kingstown (Haddon,

'86a).

iv. Yalentia (Dublin Mus., coll. by F. W. Gamble).

vi. E. D. S. Fish. Survey, 1891, Boylagh Bay, 20 fms. (A. E.K).
Distrihution.—Spitzbergen. Iceland to S. W. France. Greenland.

jS^. E. America. Bering Strait.
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Pamily.—PiEUEOPHTLiiDiiD^.

PleuroplvjUidia Loveni, Bergh.

. . . iv., . .

iv. E. T. A. Exp., 1888, Long Island Sound, 4 fms. (A. E. N.):

Bantry Bay (Nichols, '93).

Distribution.—Norway to Englisli Channel.

Family.

—

Tettois^iii)^.

Tritonia Somlergii, Cuvier.

i., ii., . iv., . .

i. Belfast Longh (lE'Calla, f. Thompson ms.).

li. Off Howth (Ball, f. Thompson ^56
; Dublin Mus.) : Dublin Bay

(Hassall, '42; Kinahan, '61): Greystones (Mackintosh, '84).

It. E. D. S. Fish. Survey, 1891, Dingle Bay, 40 fms. (Holt, '92).

Distrilution.—Norway to Mediterranean.

Tritonia pleleia, Johnston,

i., . iii., ...

i. Belfast Lough (M'Calla, f. Thompson irs.).

iii, Cork Harbour, (Ball and Forbes, f. Thompson, '56).

Distrihition.—Norway to Mediterranean.

Family.—Doeidid^ .

Archidoris tuherculafa {Cnyiev). {Boris tulerciilata, Jeffreys, B. C.)

i., ii., iii., iv., v., vi.

i. Belfast Lough (Templeton and Drummond, f. Thompson, '56)

:

Drumnasole (Dublin Mus.).^

ii. Dublin coast, generally distributed,

iii. Toughal (Ball, f. Thompson, '56) : Courtmacsherry Harbour,

common (Allman, f. Thompson, '56): Baltimore (A. E. N.) :

S. coast of Ireland (Leach '52).

iv. E. L A. Exp., 1888, Long Island Sound, 4 fms. (A. E. N.)

:

Bantry Bay (Dublin Mus.) : E. D. S. Fish. Survey, 1890, off

the Skelligs, 52-62 fms. (A. E. N.) : Yalentia (Gamble, '96)

:

" Eesearch" Trawling Cruise, 1889, 70 fms. (Bourne, '90).

V. Kilkee (Dublin Mus., coll. by G. Y. Dixon) : Eoundstone

(Thompson ms.).

vi. E. D. S. Fish. Survey, 1891, Broadhaven Bay (A. E. N.).

Bistrihdion.—Finmark to Mediterranean. ? N. E. America.

^ Camckfergus (M'Skimin in '• History of Caiiigfergus," 2nd ed.).
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Archidoris Jiammea (Aldev & Hancock). (Boris Jlammea, Je&.vejs, E.G.)

. . . iv., v.,

,

IV. S. W. Ireland (Wright & Greene, '59).

V. E. D. S. Fish. Survey, 1890, Birterbuy Bay (A. R. N.).

Distribution.—Britisli Isles.

Jorunna Johnstoni (Alder & Hancock). {Doris Johnstoni, Jeffreys, B.C.)'

. ii., . iv., . .

ii. Skerries, co. Dublin (Hyndraan, f. Thompson, '.56, sub Doris-

ohvelata).

iv. Valentia (Gamble, '96).

Distrilution.—Norv^ay to Mediterranean.

Cadlina olvelata (Miiller). {Doris repanda, Jeffreys, B. C.)

.... v., .

v. Roundstone, a specimen between tide-marks (Ball, &c., f. Thomp-
son, '56).

Distrihution.—Spitzbergen and Finmark to Mediterranean. Green-

land. IS". E. America,

Rostanga coccinea (Alder & Hancock). {Doris coceinea, Jeffreys, B. C.)

. . iii., . . .

iii. Castlehaven, Cork Harbour (Greene, f. E. P. "Wright, '59).

Distrihution.—Norway to Mediterranean.

Family.

—

Polycerid^.

JEgires punctilucens (d'Orbigny).

. ii., iii., iv., v., .

ii. Howth, CO. Dublin (Dublin Mus., a specimen coll. by H. Hanna).

iii. Courtmacsherry Harbour, co. Cork (AUman, f. Tliompson, '56).

iv. Valentia (Gamble, '96).

y. R. D. S. Fish. Survey, 1890, Blacksod Bay (A. R. N.).

Distrilution,—Norway to W. France. ? Mediterranean,
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Triopa claviger (Miiller).

i., . . iv., v., .

i. Strangford Lough (Hyndman and Thompson, f. Thompson, '56).

iv. E. I. A. Exp., 1885, Dursey Sound (Haddon, '86b): Yalentia

(Gamble, '96).

T. Lahinch, co. Chare (Thompson, '56),

Distrilution.—Norway to "W. France.

Polycera qiiadrilineata (Miiller).

i., ii., iii., iv., v., .

i. Entrance of Strangford Lough, three specimens (Hyndman and

Thompson, f. Thompson, '56) : Strangford Lough, two speci-

mens (Hyndman and Thompson, f. Thompson, '56, sub P.

typica).

ii. Ofe Howth, 4 fms. (A. E. N.) : Malahide and Dublin Bay (Alder,

f. Alder & Hancock, '45) : Salthill (Haddon, '86a).

iii. Kinsale (Ball and Eorbes, f. Thompson ms.).

iv. E. I. A. Exp., 1888, Bantry Bay, 7 fms. (A. E. IN".): Valentia

(Gamble, '96): E. D. S. Eish. Survey, 1890, oE Yentry Har-

bour, 20 fms. (A. E. N.).

V. Eoundstone Bay (Forbes, f. Alder & Hancock, '45) : E. D. S. Fish.

Survey, 1890, Cleggan Bay, 7-12 fms. (Holt, '92).

Distribution.—Norway to Mediterranean.

Polycera Lessonii, d'Orbigny.

. ii., iii., iv., v., .

ii. Dublin Bay (Alder, f. Thompson, '44a, sub P. citrina). Yar.

ocelhta, Alder & Hancock. Malahide and Dublin Bay (Alder,

f. Thompson, '44a).

iii. Yar. ocellata. Castletownsend (Allman, f. Thompson ms.).

iv. Yar. ocellata. Yalentia (Gainble, '96).

V. Yar. ocellata. E. D. S. Eish. Survey, 1890, Cleggan Bay, 7-12

fms. (Holt, '92).

Distrthution.—Iceland. Sweden to Mediterranean. Greenland,

N, E. America.
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Family.

—

Goniodorldid^.

Acanthodoris ])ilosa (Miiller). {Doris ^ilosa, Jeffreys, B. C.)

i., ii., iii., iv., ? v., .

i. Belfast Lough. (Drummond, f. Thompson, '56; Hyndman, f.

Thompson, '56, sub Doris siiblcevis),

ii. Dublin Bay (Hassall, '42
; Allman, f. Thompson, '56) : Salthill,

common (Haddon, '86a).

iii. Baltimore Harbour (A. E. N.) : south of Ireland (Thompson, '44).

iv. Valentia (Gamble, '96).

v. ? West of Ireland (Thompson, '44).

Distrihution.— Iceland. Einmark to Mediterranean. N". E.

America.

Lamellidoris aspera (Alder & Hancock). {Doris aspera^ Jeffreys, B. C.)

. ii., iii., iv., . .

ii. Malahide (Alder and Farran, f. Thompson, '56).

iii. Young specimens, and according to Alder, most probably of this

species were found at Glandore Bay, co. Cork, by Allman
(Thompson, '56).

iv. Yalentia (Gamble, '96).

Distrihution.—Greenland. Sweden to Spain. IS". E. America.

Lamellidoris muricata (Miiller). {Doris muricata, Jeffreys, B. C.)

i. Belfast and Strangford Loughs (Hyndman and Thompson, f.

Thompson, '56).

Distrihution.—Einmarli to Denmark. N. E. Ireland. N. E.

America (Verrill).

Lamellidoris xdidiana (Thompson). {Doris ididiana^ Jeffreys, B. C.)

i. Three specimens were obtained among oysters brought to Belfast

market from the neighbouring coast of Down or Antrim

(Thompson, '56).

Distribution,—N. E. Ireland.
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Lainellidoris^hilamellata (Linii6). {Doris lilamellata, Jeffreys, B. C.)

i., ii., iii., iv., . .

i. On oysters from Greencastle, Londonderry (Thompson, '56,

sub Doris affinis) : Larne (Ordnance Coll., f. Thompson ms.) :

Belfast Lough, 10 fms. (Thompson, '56).

ii. Lambay I., between tide-marks (Thompson, '56) : Williamstown,

Dublin Bay (Hassall, '42).

iii. South of Ireland (Thompson, '44).

iv. Yalentia (Gamble, '96).

Distrihition.—Iceland. Finmark to y^. France. Greenland.

J^. E. America.

Lamellidoris inconspicua (Alder & Hancock). {Doris inconspiciia,

Jeffreys, B. C.)

. ii., ....

ii. Dublin Bay (E. P. Wright, '59).

Distrihition.—Denmark. British Isles. "W. France.

Zatnellidoris Zoveni (Alder & Hancock). {Doris Loveni, Jeffreys, B. C.)

. . . iv., . .

iv. Bantry Bay, 1858, a single specimen between tide-marks

(Norman, f. Jeffreys, '69).

Distriiution.—Norway. Sweden. S. W. Ireland.

Goniodoris nodosa (Montagu).

i., ii., iii., iv., v., .

i. Donaghadee (Drummond, f. Thompson us.).

ii. jSlalahide (Alder & Hancock, '45
; Haddon, '86a; Dublin Mus., a

specimen coll. by J. G. Sumner) : Lambay I., between tide-

marks (Thompson, '56, sub G. elongata) : Dublin Bay (Alder

& Hancock, '45) : Seapoint (Hassall, '42) : Salthill (Haddon,

'86a).

•iii. Cove, CO. Cork (Ball and Forbes, f. Thompson ms.) : Courtmac-

sherry Harbour (Allman, f. Thompson, '56, sub Doris larvi-

censis),

iv. E. I. A. Exp., 1885, Dursey Sound, 20-25 fms. (Haddon, '86b) :

Yalentia (Gamble, '96).

V. Killary Bay (Ball, Forbes, and Hyndman, f. Thompson, '56).

Distribtdion.—Norway to W. Fi-ance.
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Gotiiodoris castanea, Alder & Hancock.

. . . iv., . .

iv. E.I. A. Exp., 1885,Dursey Sound, 20-25 fms. (Haddon,

Distribution.—British Isles. AV. France. Mediterranean.

Idalina elegans (Leuckart). {Idalia elegans, Jeffreys, B. C.)

V. Birterbuy Bay (Barlee, f. Jeffreys, '69
; Dublin Mus.).

Distrihution.—Denmark to Mediterranean.

Idalina Leacliii (Alder & Hancock). [Idalia LeacMi., Jeffreys, B. C.)

V. Birterbuy Bay (Barlee, f. Jeffreys, '69).

Distribution.—British Isles.

Idalina aspersa (Alder & Hancock). [Idalia as^^ersa, Jeffreys, B. C.)

• ii-) iii-,
• ^; '

ii. Off Bray Head, 7 fms. (Ball, f. Thompson, '56).

iii. E. I. A. Exp., 1888, off S. coast o£ Cork, 50 fms. (A. E. N.).

V. Birterbuy Bay, not uncommon (Barlee, f. Jeffreys, '69).

Distribution.—Sweden to S. "W. Erance.

Ancula cristata (Alder).

. ii., iii., . . .

ii. Malahide (Alder & Hancock, '45) : Dublin Bay, common (Alder,.

f. Thompson, '44a).

iii. E. I. A. Exp., 1888, off co. Cork, 24 fms. (A.E.K).
Distribution.—Iceland. ISTorway to English Channel.

Class.—SCAPHOPODA.

Eamily.

—

Dewtaliid^.

Dentalium panormitanwn^ Chenu.

iv. "Porcupine" Exp., 1869, 85-180 fms. (Jeffreys, '82).

Distribution.—S. W. Ireland to Mediterranean. Off Senegal,.

" Talisman."
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Dentalnim vulgare, Da Costa. {D. iarentinum, Jeffreys, E. C.)

. ii., . iv., v., .

ii. Eastern shores of Ireland (Thompson, '56) : Dublin Bay, dead,

rare (Walpole, '53a; Kinahan, '61): Dalkey Sound (dead,,

Walpole, '53 a; Adams, '78).

iv. Bantry Bay (Mrs. Pusley and Humphreys, f. Jeffreys, '65
;

Standen in Journ. of Conch., viii., 1896) : R. I. A. Exp., 1885,

1886, 79-93 fms. (Chaster, '98, A. R. K).
V. Western shores of Ireland (Thompson, '56) : Miltown Malbny

("Warren, f. Thompson lis.) : Aran I. (Barlee, f. Jeffreys, '65)

:

"Porcupine" Exp., 1869, Galway Bay, 15-20 fms. (Jeffreys,

'82) : R. D. S. Fish. Survey, 1890, Galway Bay (A. R. "N".) ::

Birterbuy Bay (Walpole, '52) : R. D. S. Eish. Survey, 1890,

Blacksod Bay (A. R. I^.).

Dutrihution.—Belgium. England, Wales, and Ireland to Mediter-

ranean.

[^Dentalitim candidum, Jeffreys.]

iv. "Elying Eox " Exp., 1889, 1000 fms. (Smith, '89).

V. "Porcupine" Exp., 1869, 816 fms. (Jeffreys, '82).

Distrihution.—Both sides of North Atlantic. Deep water.

\_I)entaliwn anigmaticum, Jordan.]

V. West coast of Ireland, 1000 fms., two specimens in British Maseum_
(Smith, f. Jordan in Proc. Mai. Soc, London, i., 1895).

Distrihution,—Earoe Channel. W. Ireland. Deep water.

Bentalium agile, M. Sars.

. . . iv., [v.], .

iv. "Porcupine" Exp., 1869, 90-722 fms. (Jeffreys, '82): R. I. A.

Exp., 1888, 345 fms., three fine specimens, two containing tha
animal (Chaster, '98).

V. "Porcupine" Exp., 1869, 173-422 fms. (Jeffreys, '82).

Distrihition.—Einmark to Mediterranean. Azores. Canaries..

K. W. Africa. Ascension I. jN". E. America. Gulf of Mexico.
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\JDentaUum striolatu/n, Stimpson. (D. ahyssorum, Je&eys, B. C.)]

. . . iv., . .

ir. "Porcupine" Exp., 1869, 370-722 fms. (Jeffreys, '82).

Distribution.—Spitzbergen. Finmark to lEediterranean. Azores.

"NY. Africa, " Talisman " (Locard). Greenland. jS". E. America.

Dentalium entalis, Linne.

i., ii., iii., iv., v., .

i. Antrim and Down coasts, living in some profusion, 5-90 fms.

(Praeger, '89).

ii. Ireland's Eye andHowth (Hart, '92) : Dublin Bay (Walpole, '53a
;

Xiualian, '61
; Warren Coll. in Dublin lius.).^

iii. "Porcupine" Exp., 1869, 74 fms. (Jeffreys, '82) : E. I. A. Exp.,

1885, 1886, off S. coast of Cork, 40-55^ fms. (Swanston, '86,

Chaster, '98).

iv. Bantry Bay (Humphreys, '45): " Porcupine " Exp., 1869, 85-808

fms. (Jeffreys, '82): E. I. A. Exp., 1885, 1886, 5-110 fms.

(Swanston, '86, Chaster, '98, A. E. K.) : E. D. S. Fish. Survey,

1890, Dingle Bay (A. E. N.).

V. Aran I. (Barlee, f. Jeffreys, '65) : Galway Bay (il'Andrew Coll.,

f. Cooke, '82): Eoundstone (Alcock, '65; Standen, '95):

"Porcupine" Exp., 1869, 165-208 fms. (Jeffreys, '82).

Distribution.—Iceland. Finmark to Spain. JS". E. America. N. W.
America.

\_Dentalium subterfissum, Jeffreys.]

.... v., .

V. "Porcupine " Exp., 1869, 816 fms. (Jeffreys, '82).

Distribution.—Both sides of !N"orth Atlantic. Deep water.

J^ulsellum lofotense (IT. Sars). {Si2)honodentalium lofotense, Jeffreys, B.C.)

i., . iii., iv., v., .

i. Church Bay, Eathlin I., a small dead specimen (Chaster, '97b).

iii. E. I. A. Exp., 1885, 1886, off S. coast of Cork, 30-55J fms.

(Chaster, '98).

-iv. "Porcupine" Exp., 1869, 90-808 fms. (Jeffreys, '82): E. I. A.

Exp., 1885, 1886, 1888, 10-345 fms. (Chaster, '98).

v. "Porcupine" Exp., 1869, 85-816 fms. (Jeffreys, '82).

Distribution.—Loffoden I. to Mediterranean. jST. E. America,

' Poitmarnock, rare (Brown, '18).
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[Pulsellum qninquangulare (Forbes).]

. . . iv., v., .

iv. "Porcupine" Exp., 1869, 370-722 fms. (Jeffreys, '82): E. I. A.

Exp., 1886, 1888, 100-345 fms. (Chaster, '98).

V. "Porcupine" Exp., 1869, 173-422 fms. (Jeffreys, '82).

Distribution.—Loffoden I. to Mediterranean. C. Yerd I., *' Talis-

man " (Locard). "W. Indies.

\_Cadulus olivi (Scacclii).]

. . . iy., . .

iv. " Plying Eos" Exp., 1889, 1000 fms., two specimens (Smith, '89).

Disfrihutmi.—Norway to Mediterranean. Senegal and W. Africa,

" Talisman." ? N. E. America.

Cadulus suhfimformis (M. Sars).

. . . [iv.], T., .

iv. P. I. A. Exp., 1888, 345 fms., several live and dead specimens

(Chaster, '98).

V. "Porcupine" Exp., 1869, 85 fms. (Jeffreys, '82).

Distrihution.—Loffoden I. to Mediterranean. "W. Africa, " Talis-

man." JSTew England.

Cadulus Jeffreysi, Monterosato. {Cadulus subfusiformis^ Jeffreys, B.C.)

... iv., v., .

iv. "Porcupine" Exp., 1869, 85-808 fms. (Jeffreys, '82) : E. I. A.

Exp., 1885, 110 fms., two fragmentary specimens (Chaster,

'98).

V. "Porcupine" Exp., 1869, 85-816 fms. (Jeffreys, '82).

Distrihution.—Norway to Mediterranean. Josephine Bank and

Azores, "Josephine." "W.Africa, "Talisman." St. Helena (Smith).

New Jersey to ^ . Indies (Dall).

\_Cadulus pro^inq^uus, G. 0. Sars.]

iv. E. I. A. Exp., 1888, 345 fms., a single example (Chaster, '98).

Distrihution.—Norway. North Atlantic. Mediterranean.
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Class.—PELECYPODA.

Order.—rPtOTOBllAKCHIATA

.

Family.

—

Xuculid^.

Nucida tenuis (Montagu).

i., ii., . iv., v., .

i. OS Ballycastle, dead (Chaster, '97a) : near tlie Maidens, deep

water, living (Hyndman, '59 ; Belfast Mus., f. Praeger, '89) :

coast of Down (Brown, '44).

ii, rortmarnock ("W'arren, f. Thomi^son, '56) : Dublin Bay (Jeffreys,

'63) : Dalkey Sound,-rare (^Yalpole, '53a).

iv. "Porcupine" Exp., 1869, 85-110 fms. (Jeffreys, '79): E. I. A.

Exp., 1886, off Dursey Head, 214 fms., dead^A. Pt. K).
V. "Porcupine" Exp., 1869, Galway Bay, 15-20 fms., and 165-208

fms. (Jeffreys, '79).

Distrilution,—Arctic seas in both hemispheres to Mediterranean

and New England. "W. America. N. E. Asia.

Nucida corhidoides, Seguenza.

. . . iv., . .

iv. "Porcupine" Exp., 1869, 90-364 fms. (Jeffreys, '79): "Plying

Pox" Exp., 1889, 1000 fms. (Smith, '89).

Distribution.—Xorth Atlantic. Mediterranean. ^". Africa. Deep

water.

\^]\'^ucula cancelhda, Jeffreys.]

• . . . iv., v., .

iv. " Plying Pox" Exp., 1889, 1000 fms. (Smith, '89).

V. "Porcupine" Exp., 1869, 816 fms. (Jeffreys, '79).

Distribution.—Both sides of Xortli Atlantic. Deep water.

I^ucula sidcata, Brown.

. ii., iii., iv., v., .

ii. Dublin Bay (Clark and "Warren, f. Thompson, '56; Branscombc

and W^arren, f. Jeffreys, '63) : off Dublin coast (Parran f.

Thompson, '47a ; AValpole, '53a).

iii. Kymph Bank, 50-60 fms., very young specimens (M'Andrew, f.

'Thompson, '56): 11. I. A. Exp., 1885, 1886, off S. coast of

Cork, 54-55^ fms. (Chaster, '98, A. Ii. K).
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iv. Between Cape Clear and Mizen Head, 40 fius., very young- speci-

mens (M'Andrew, f. Thompson, '56) : Eantry Bay (Humplireys,

f. Jeffreys, '6o) : "Porcupine" Exp., 1869, 85-110 fms.

(Jeffreys, '79).

T. "Porcupine" Exp., 1869, Galway Bay, 15-20 fms., and 165-20.S

fms. (Jeffreys, '79).

Distriiution.—IS^orway to Mediterranean. Canaries.

Nueula nucleus (Linne).

i., ii., iii., iv., v., vi.

Generally distributed in sand and gravel.

Var. radiata, Eorbes &IIanley. Off Larne Lough, one specimen,

living, and off Black Head, 25 fms. (Hyndman, '59): off Groomsport,

living, rare (Waller, f. Hyndman, '58) : Dublin Bay, not uncommon
(Kinahan, '61): Dalkey Sound, rare (Walpole, '53a): off Hook Liglit,

CO. Wexford, 45-50 fms. (Walpole, '52).

Distribution,—Loffoden I. to Mediterranean. Morocco. C;ipe of

Good Hope (Sowerby).

Nueula nitida, G. B. Sowerby.

i., ii., iii., iv., [v.], .

i. Off Ballycastle, dead (Chaster, '97a): off Black Head, 15 fms.,

living, and 25 fms. (Hyndman, '59) : Turbot Bank, dead (Hynd-

man, '58): Belfast Lough (Dublin Mus.) : off Donaghadee, 20

fms., and Copelandl., 12 fms., living (Hyndman, '59) : Strang-

ford Lough, 4-25 fms., living, rare (Dickie, '58).

ii. Dundalk (Thompson, '56): Portmarnock (Thompson, '56; Hart,

'92): Dublin Bay (Kinahan, '61): Dalkey Sound (\Yalpole,

'53a; Adams, '78): Killiney Bay, &c. (Walpole, '53a).

iii. Youghal (Thompson, '56) : Cork Harbour (Wright & Carroll, '52) :

E. I. A. Exp., 1885, 1886, Glandore Harbour, 4 fms., and off

S. coast of Cork, 30-54 fms. (Chaster, '98) : off Cape Clear,

30 fms. (M'Andrew, f. Forbes & Hanley, '53). Yar. radiata^

Marshall. 11. I. A. Exp., 1885, off Baltimore, 30 fuis. (Chaster,

'98).

iv. "Porcupine" Exp., 1869, 808 fms. (Jeffreys, '79) : E.I. A. Exp.,

1885, 1886, 1888, 3^-110 fms. (Chaster, '98).

V. "Porcupine" Exp., 1869, 165-183 fms. (Jeffreys, '79).

Distrthitio7i.—Korway to Mediterranean.
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[Nuculana 2^ermila (Miiller). {Leda pernula, Jeffreys, B.C.)]

. . . iv., . ..

iv. "Porcupine " Exp., 1869, 251-539 fms. (Jeffreys, '79).

Distrihution.—Arctic seas in both liemispheres to W. France ancll

ISTew England. Eering Strait.

Nuculana minuta (Miiller). {Leda minuta, Jeffreys, B.C.)

i., ii., . iv., v., .

i. Generally distributed in sand, &c., in the coralline zone and deeper

water,

ii. Portmarnock (Brown, '44 ; "Warren, f. Thompson, '56) : Dublin

Bay (Brown, '44; living, rare, Kinahan, '61) : Dalkey Sound
and Eilliney Bay, very rare (Walpole, '53a).

iv. Bantry Bay (Leach, '52) : "Porcupine" Exp., 1869, 85-110 fms.

(Jeffreys, '79).

V. "West of Ireland, rare (Turton, '19).

Yar. hrevirostris, Jeffreys. All the Irish coasts (Jeffreys, '63).

Distrihution.—Arctic seas^in both hemispheres to "W. France, New
England, and Japan.

\_Nucidana ^nessanensis (Seguenza).]

. . . iv., v., .

iv. "Porcupine" Exp., 1869, 370-722 fms. (Jeffreys, '79).

V. "Porcupine" Exp., 1869, 422-816 fms. (Jeffreys, '79).

Distrihution.—Norway to Mediterranean. Azores. Morocco.

Canaries. New England to Barbadoes (Dall). North Atlantic,
' Valorous."

\_N'uculana pustidosa (Jeffreys).]

. . . iv., v., .

iv. "Plying Eox" Exp., 1889, 1000 fms. (Smith, '89).

V. "Porcupine" Exp., 1869, 816 fms. (Jeffreys, '79).

Distrihution.—North Atlantic. Deep water.

\Nucvdana frigida (Torell)
.

]

. . . iv., v., .

iv. E. I. A. Exp., 1888, 345 fms. (Chaster, '98).

v. "Porcupine" Exp., 1869, 165 fms. (Jeffreys, '79).

Distrihution.—Arctic seas to Mediterranean and New England.

N. Japan.
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Nuculana tenuis (Philippi). [Leda pygmc&a^ Jeffreys, B.C.)

i., . iii., iv., [v.], .

i. Off Ballycastle, dead (Chaster, '97a) : on the Antrim coast

(Jeffreys, '63) : Tiirbot Bank (Waller Coll. in Dublin Mus.)

:

Belfast Lough (Belfast Mus., f. Praeger, '89).

iii. R. I. A. Exp., 1885, off Baltimore, 30 fms. (Chaster, '98).

iv. " Porcupine " Exp., 1869, 85-110 fms. (Jeffreys, '79) : R. I. A.

Exp., 1885, 1886, 1888, 7-345 fms. (Chaster, '98, A. E. K).

V. West of Ireland, 100 fms. (King, '62) :
" Porcupine" Exp., 1869,

106-422 fms. (Jeffreys, '79).

Distrihution.—Loffoden I. to Mediterranean.

\_]Sfuculana lenticula (MoUer).]

.... v., .

V. "Porcupine" Exp., 1869, 165 fms., valves only (Jeffreys, '79).

Distribution.—Arctic seas to S. W. Spain, lloroceo, " Travailleur
"

(Locard). Greenland. jSTew England (Yerrill & Bush).

\_Nuculana lucicla (Loven). [Leda lucida^ Jeffreys, B.C.)]

.... v., .

V. "Porcupine" Exp., 1869, 165-816 fms. (Jeffreys, '79).

Distrihution.—Arctic seas to Mediterranean and New England.

\_Wuculana pusio (Philippi).]

. . . ?iv., v., .

iv. ?" Plying Eox" Exp., 1889, 1000 fms. (Smith, '89).

T. "Porcupine" Exp., 1869, 816 fms. (Jeffreys, '79).

Distribution.—Both sides of I^orth Atlantic. Mediterranean. ^Deep

water.

[Nuculana Jeffreysi (Hidalgo).]

.... v., .

V. "Porcupine" Exp., 1869, 165 fms. (Jeffreys, '79).

Distribution.—Both sides of JSTorth Atlantic. Off Ascension I.,

"Challenger." Deep water.

\Nuculana expansa (Jeffreys).]

.... v., .

V. "Porcupine" Exp., 1869, 816 fms. (Jeffreys, '79).

Distrihution.—Both sides of ISTorth Atlantic.^ Deep water.

E.I.A. PEOC, SEE. III., VOL. V. 2
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^Nuculana insculi)ta (Jeffreys).]

V. "Porcupine" Exp., 1869, 816 fms. (Jeffreys, '79).

JDistrihution.—Both sides of jN^ortli Atlantic. Deep water.

Nuculana pusilla (Jeffreys).

i., . iii., iv., . .

i. Off Ballycastle, a perfect tliougli dead specimen and two valves

(Chaster, '97a).

iii. R. I. A. Exp., 1885, off Baltimore, 30 fms., dead (Chaster, '98;.

iv. E, I. A. Exp., 1885, 1886, 3^-44 fms., dead (Chaster, '98).

Distrihution.—Ireland to Mediterranean.

Order.—FILIBEANCHIATA.

Eamily.

—

Anouiid^.

Anomia eiiliipinum, Linne.

i., ii., iii., iv., v., vi.

Common, attached to shells, stones, &c., fi'om low-water mark to

the greatest depths.

Distrihution.—Iceland. Einmark to Mediterranean. Azores.

Madeira. ]N". E. America. Tristan da Cimha and off Brazil, " Chal-

lenger." Corea.

Anomia luitelliformis, Linne.

i., ii., iii., iv., v., vi.., Xii., J. . ., .
.,

Grenerally distributed on shell-banks, &c., round the coast, frotn

low-water mark to great depths,

Yox. striata, Loven. North of Ireland, 12-25 fms., living (Praeger,

'89) : off Larne Lough, living (Hyndman, '59) : Belfast Lough and

off entrance, dead (Hyndman, '58, '59) : Strangford Lough and off

entrance, living (Dickie, '58) : Dublin Bay (Kiuahan, '61) : Dalkey

Sound, very rare (Walpole, '53a) : Achill I. (Mrs. Tatlow & Praeger,

'98).

Distrihution.—Loffoden I. to Mediterranean. Azores. W. Africa,

"Talisman" (Locard). N. W. America.
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Family.

—

Akcid^.

Area lactea, Linne.

i. Turbot Bank, dead (Hyndman, f. Thompson, '56
; Hyndman, '58

;

Waller, f. Hyndman, '59).

iii. R. I. A. Exp., 1886, off S. coast of Cork, 52^ fms. (Chaster, '98).

ir. Bantry Bay (Mrs. Puxley, f. Forbes & Hanley, '53).

Distribution.—British Isles to Mediterranean. Canaries. W. Africa.

Cape of Good Hope (Sowerby). Eed Sea.

l^Arca 7iodulosa, Miiller.]

Y. "Porcupine" Exp., 1869, 173-208 fms. (Jeffreys, '79).

Distrihution.—Loffoden I. to Mediterranean. Azores. Madeira.

'Canaries. W. Africa. Florida (Dall).

Area tetragona, Poll.

i., ii., iii., iv., v., vi.

i. Deny coast, single Talves, frequent (Praeger, '89) : Magilligan,

single yalves (Thompson, '56
; Miss H. Galwey, '88) : Portrush,

in situ (Ordnance Collectors, f. Thompson, '56) : off Bally-

castle, living (Chaster, '97a) : off Copelands, 50 fms., in lime-

stone, living (Hyndman, '58): Turbot Bank, dead (Hyndman,
'58, '59).

ii. Dublin Bay, rare (Turton, '19, sub^. Noce).

iii. Cork Harbour, one specimen (Humphreys, '45) : south, of Ireland

(Forbes & Hanley, '53) : E. I. A. Exp., 1885, 1886, 30-55^

f;ns. (Swanston, '86, Chaster, '98).

iv. "On tlie islands called the Calves" (Turton, '22) : Bantry Bay,

not uncommon : Kenmare (Humphreys, f. Thompson, '56)

:

Valentia(Cockerell, '87) : R. I. A. Exp., 1885, 1886, 5-80 fms.

(Swanston, '86, Chaster, '98, A. R. jST.).

V. Coast of Galway (BaU, f. Thompson, '40) : R. D. S. Fish. Survey,

1890, Galway Bay (A. R. N.) : Aran I. (Dublin Mus., coll.

by E. P. Wright) :
" Argo " Cruise, 1890, off Aran I., 24 fms.,

living (Herdman, '91) : Birterbuy Bay (Farran, '45
; &c.) :

Roundstone (Alcock, '65
; &c,) : Clifden Bay (Farran, f.

Thompson, '56) : Achill I. (Mrs. Tatlow & Praeger, '98).

2 XT 2
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tI. "Eillala Bay, one perfect specimen and single valves (Miss A.

"Warren, '92) : Inisbarnog, co. Donegal (Mrs. Tatlow, '99).

Distrilution.—Finmark to Mediterranean. Azores. W. Afn'r-a.

Madeira. Canaries. C. Yerd I.

\_Arca oniqua, Philippi.]

.... v., .

V. "Porcupine" Exp., 1869, 173-422 fms. (Jeffreys, '79).

Distribution,—Norway to Mediterranean. Azores. Josephine

Bank.

Area pectunculoides, Scacchi,

• . iii-, iv., [v.], .

iii. Off Cape Clear, 45 fms., a living specimen and a valve (M'Andi'e^v,

f. Thompson, '56).

17. " PorcniDine " Exp., 1869, 85-110 fms. (Jeffreys, '79): Pt. I. A.

Exp., 1885, 35-110 fms. (Chaster, '98): E. I. A. Exp., 1886,

93 fms., living (A. E. N.).

V. West of Ireland, 100 fms. (King, '62, Jeffreys, '63): "Porcu-

pine" Exp., 1869, 173-422 fms. (Jeffreys, '79).

Distrilution.—Arctic seas in both hemispheres to Mediterranean

and West Indies. Morocco, "Talisman" (Locard), Madeii'a (Watson).

Pectimcidus ghjcymeris (Linne).

i., ii., iii., iv., v., vi.

Generally distributed round the coast from low-Tvater mark to about

100 fms., and often gregarious.

Distribution.—Einmark to Mediterranean. W. Africa. Madeira.

Canaries. N. Japan.

l^Glornus nitens, Jeffreys.]

.... v., .

V. "Porcupine" Exp., 1869, 816 fms. (Jeffreys, '79).

Distriiution.—Both sides of ISTorth Atlantic. Off the Eio de la

Plata, " Challenger." Deep "svater.

\_Silicida fragilis, Jeffreys.]

v., .

V. "Porcupine" Exp., 1869, 816 fms. (Jeffi'eys, '79).

Distribution.—!N"orth Atlantic. Deep water.
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\_Limopsis aiirita (Brocchi).]

. . . iv., v., .

iv. "Porcupine" Exp., 1869, 370-722 fms. (Jeffreys, '79) : E. I. A.

Exp., 1888, 345 fms., a small live specimen (Chaster, '98).

V. West of Ireland, 340 fms., two valves (King, '63, Jeffreys, '63) :

"Porcupine" Exp., 1869, 173-208 fms. (Jeffreys, '79).

Distribution.—Both, sides of IN'orth Atlantic. Mediterranean.

Deep water.

\_Limo23sis cridata, Jeffreys.]

. . . iv., . .

iv. " Porcupine " Exp., 1869, 808 fms. (Jeffreys, '79): "Flying

Eox" Exp., 1889, 1000 fms. (Smith '89)."

Distrihution.—Both sides of North Atlantic. Deep water.

[_Limoj)sis minuta (Philippi). (Z. lorealis, Jeffreys, B.C.)]

. . . iv., v., .

iv. "Porcupine" Exp., 1869, 370-808 fms. (Jeffreys, '79).

T. "Porcupine" Exp., 1869, 422 fms. (Jeffreys, '79).

Bistrihution.—Both sides of North Atlantic, Mediterranean.

Cape of Good Hope (Jeffreys).

Family.—MrTiLiDiE.

Mytilus edulis, Linne.

i., ii., iii., iv., v., vi.

Universally distributed round the coast and gregarious ; usually

in the littoral zone.

Var. incurvata. Pennant. Very common on the rocky coasts. Yar.

pellucida, Pennant. Belfast Lough (Thompson, '56) : Cultra

(Stewart, f. Praeger, '89): Dublin coast (Brown, '18; &c.)

:

Bray (Adams, '78).

Distrihction.—Almost cosmopolitan.

Modiolus adriaticus (Lamarck). (Mi/tilus adriaticus, Jeffreys, B.C.)

i., ii., . iv., v., vi.

i. "Porcupine", Exp., 1869, Lough Eoyle, 10 fms. (Jeffreys, '79):

? Turbot Bank, and off the Maidens, 75 fms., dead (Hyndman,
'58) : Belfast Lough (Hyndman and Thompson, f. Thompson,
'56; living, Hyndman, '58; Praeger, '89): Strangford Lough
(Belfast Mus., f. Praeger '89).
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ii. Carlingford Lough (Praeger, '89) : Portrane, scarce (PTart, '92) r

Malahide, one or two specimens (Lloyd, f. Thompson, '56) r

Portmarnock, very rare (Warren, f. Thompson, '56),

iv. In or near Bantry Bay (M'Andrew, f. Thompson, '56) : Kerry
(Dublin Mus.).

T. Birterbuy Bay (Farran, '45
; ^Valpole, '52) : Roundstone (Dublin

Wus.).

vi. Near Eathmullan, Loiigh Swilly, rare (Hart, '92).

Bistrilution.—Pinmark to Mediterranean. Canaries.

Modiolus modiolus (I;inne). {Mytihis modiolus, Jefireys, B.C.)

i., ii., iii., iv., v., vi.

i. Generally distributed and common. Yar. ovata, JeiSreys. Co.

Antrim (Jeffreys, '63).

ii. Dublin coast, commou : Courtown, co. "Wexford (Mrs. Tatlow).

Yar. ovata. Portmarnock (Jeffreys, '63). Yar. umbilicata,

Pennant. Dublin Bay, rare (Brown, '18).

iii. Cork Harbour, common (Humphreys, '45). Yar. umlilicata. Cork

Harbour (Humphreys, f. Jeffreys, '63) : Cove, co. Cork, plenti-

ful (Turton, '19).

ir. Coast of Kerry (More, '70) : E. I. A. Exp., 1885, mouth of Ken-
mare River, 48 fms. (Chaster, '98).

V. Roundstone (Alcock,'65) : Achill I. (Mrs. Tatlow & Praeger,

'98): R. D. S. Pish. Survey, 1890, 1891, Blacksod Bay (Holt,

'92).

vi. Killala Bay (Miss A.Warren, '92) : Donegal, common (Hart, '92).

JDistrihition.—Iceland. Pinmark to Brittany. ]^. E. America.

Bering Strait to California and Japan.

Modiolus harlatus (Linne). {Mytilus harlatus, Jeffreys, B.C.)

iii. Dungarvan, living (A. R. IS".) : Toughal, very rare (Ball, f.

Thompson, '56).

V. Birterbuy Bay (Barlee, f. Thompson, '56) : R. D. S.Pish. Survey,

1890, Roundstone, valves (Jordan) : Roundstone (Dubliu

Mus.) : Killary and Clew Bays, 3-12 fms. (Thompson, '56).

vi. Killala Bay, occasionally (Miss A. Warren, '92).

Distrilidion.—S. and W. England, 'Wales, and Ireland to Mediter-

ranean. Japan, "Challenger."
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Modiolus pliaseolimis {Y\nS!\Y$\). {Mytilus phaseolinus, Jeffreys, B.C.)

i., . iii., iv., . vi.

i. Ofi Ballycastle, living (Chaster, '97a) : off Belfast Lough, and off

the Maidens, 70-90 fms., living (Hyndman, '59, '60) : Turhot

Bank (Hyndman, '59) : Strangford Longh, living, rare

(Dickie, '58).

iii. E. I. A. Exp., 1885, 1886, Glandore Harbour, 4 fms., and off

S. coast of Cork, 30-52A- fms. (Chaster, '98) : Skibbereen, co.

Cork (A. R. N.).

iv. " Porcupine " Exp., 1869, 85-808 fms. (Jeffreys, '79) : R. I. A.

Exp., 1885, 1886, 31-79 fms. (Chaster, '98, A. R. K): Bantry

Bay (Dublin Mus.).

tL Broadhaven (Dublin Mus.) : Xillala Bay, rare (Miss A. "Warren,

'92).

Distribution.—Iceland. Einmark to Mediterranean.

Crenella rliomlea (Berkeley).

.... v., vi.

V. Connemara (Dodd, f. Marshall, '97).

vi. Bundoran, co. Donegal (Waller, f. Jeffreys, '69).

The collection of Mr. George Humphreys made in the last

century contained a single valve labelled ' Ireland ' (Jeffreys, '63).

Distrihulion.—S. England and Ireland to Mediterranean. Madeira.

Canaries. .

Crenella decussata (Montagu).

i., ii., . [iv.], . .

i. Off Ballycastle, dead (Chaster, '97a) : Larne Lough, 4-5 fms., one

specimen, living (Hyndman, '59) : off Larne Lougb, Black

Head, &c., living (Hyndman, '59) : Turbot Bank (dead, rare,

Hyndman, '58 ; living, Hyndman, '59) : Groomsport, shell-

sand (Praeger, '92a) : Strangford Lough, a few odd valves

(Hyndman and Thompson, f. Thompson, '56) : entrance to

Strangford Lough, 18-20 fms., living, very lare (Dickie, '58).

ii. Dalkey Sound, a single valve (Adams, '78).

iv. R. I, A. Exp., 1885, 110 fms. (Chaster, '98).

JDistrihution.— Arctic seas in both hemispheres to Mediterranean

and Gulf of Mexico. IS". Pacific.
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Modiolaria marmorata (Forbes).

i., ii., iii., iv., v,, vi.

Common, imbedded in the tests of Ascidians.

Bistrihution.—Norway to Mediterranean. Mogador. Canaries.

St. Helena (Smith). Persian Gulf. ?N. E. America. K Pacific.

Modiolaria costulata (Risso).

. . . iv., . vi.

iv. E,. I. A. Exp., [1885, Berehaven, between tides], a few valves

(Chaster, '98).

vi. Carrahubbuck, Killala Bay, rather abundant (Miss A.Warren,'92) :

Bundoran, co. Donegal (Waller, f. Jeffreys, '63).

Bistrihution,—British Isles to Mediterranean. Canaries.

Modiolaria discors (Linne).

i., ii., iii., iv., v., vi.

i. Off Ballycastle, living (Chaster, '97a) : Larne Lough, not

uncommon (Thompson, '56) : off Black Head, 25 fms.

(Hyndman, '59) : Belfast Lough, 10-25 fms., living, rare,

and Turbot Bank, dead (Hyndman, '58) : Crawfordsburn

(Stewart, f. Praeger, '89): Groomsport (Praeger, '92a):

Donaghadee, 8-10 fms. (Drummond, f. Thompson, '56).

ii. Generally distributed, but not common.

iii. Youghal (Ball, f. Thompson, '56) : Cork Harbour (Humphreys,

'45).

iv. E. I. A. Exp., 1885, Berehaven, 7 fms. (Chaster, '98) : Yalentia

(Cockerell, ?87).

V. Birterbuy Bay (Farran, f. Thompson, '56) : Killary and Clew

Bays (Thompson, '56) : Achill I. (Mrs. Tatlow & Praeger,

'98).

vi. Carrahubbuck, Killala Bay, rather abundant (Miss A. Warren, '92).

Bistrihution.—Arctic seas, in both hemispheres, to Mediter-

ranean, New England, Oregon, and Japan. Madeira (Watson). Cape

of Good Hope (Sowerby).
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Order.—PSEIJDOLAMELLIBEANGHIATA.
Pamily.

—

Avicflid^.

Avicula hirundo (Linne).

. ii., iii., iv., . .

ii. Dublin Bay, near the Pigeon House (Turton, '19) : Dublin Bay

(Warren, f. Thompson, 56). It is doubtful if these records

are correct. In the "Warren Coll. in the Dublin Mus., tliere

is a single valve of this species, which according to Mr.

Warren's ms. Catalogue vras found at Portmarnock. Jeffreys

examined this specimen and discovered on the same tablet a

young shell of a tropical species of Avicula (or Meleagrina).

iii. Off Mine Head, fragments from trawlers (Wotton, f. Marshall, '97).

iv, Bantry Bay (Miss Hutchins, f. Pleming in "A History of British.

Animals," 1828) : S.W. Ireland, 50-60 fms. (Wotton, f. Mar-

shall, '97).

Distribution.—S. England and Ireland to Mediterranean. Azores.

W. Africa, "Talisman" (Locard), Madeira. Canaries. St.

Helena (Smith). ISIew England and Caribbean Sea (Verrill).

Pinna rudis, Linne.

i., ii., iii., iv., v., .

i. Generally distributed, but not common.

ii. Coasts of Down and Louth (Thompson, '56) : off the coast of

Down (Hart, '92) : Skerries, co. Dublin (liutty in " jSTatural

History of the County of Dublin," i., 1772): Tuskar Eocks,

Wexford (Hart, '92) : coast of Wexford (Dublin Mus.).

iii. Youghal (Ball, f. Thompson, '56) : Nymph Bank, living, very

common (Miss M. Ball, f. Thompson, '56) : Cork Harbour

(Humphreys, '45): Cove, co. Cork (Turton, '19; Humphreys
and Ball, f. Thompson, '56) : off Kinsale Harbour (Humphreys,

'45) : off Cape Clear (Lieut. Wilson, f. Thooipson, '56
;

dead, M'Anclrew, f. Thompson, '56).

iv. Bantry Bay (S. Wright, f. Brown, '18) : E. I. A. Exp. 1885,

1886, 30-93 fms. (Swanston, '86, Chaster, '98, A. E. N.)

:

E. D. S. Fish. Survey, 1891, off Ballinskelligs Bay, 55 fms.

(Holt, '92): "Eesearch" Trawling Cruise, 1889, 70 fms.

(Bourne, '90).

V. Coast of Clare (Earran, f. Warren lis. Cat.) : Birterbuy Bay
(Barlee, f. Thompson, '56).

Bistrihution.—British Isles to Mediterranean. Azores. Madeira.

Canaries. C. Yerd L, "Talisman" (Locard).
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Family.

—

Osteeid^.

Ostrea eclidis, Liune.

i., ii., iii., iv., v., vi.

Abundant in suitable localities round tlie coast, from low-water

mark to about 50 fms., and usually gregariou.s.

Bistrilution.—Iceland. Norway to Mediterranean. Mogador.

^N". E. America.

Ostrea cochlear, Poll.

. . . iv., . .

iv, "Porcupine" Exp., 1869, 85-110 fms. (Jeffreys, '79).

Distribution.—S. "W. Ireland to Mediterranean. "W". Africa,,

" Talisman" (Locard). Madeira. Canaries.

Family.—PECTiNiDiE.

Pecten pu&io (Linne).

i., ii., iii., iv., v., vi.

Generally distributed on rocky coasts, oyster-beds, and old

bivalve shells, &c., from about 5 fms. to moderate depths.

Distribution. — !N^orway to Mediterranean. Azores. Canaries.

N. W. and S. Africa. C. Yerd I.

Pecten varius (Linne).

i., ii., iii., iv., v., vi.

Common all round the coast from low-water mark to about 50 fms.

Var. purpurea, Jeffreys. Cork Harbour (Humphreys, f . Jeffreys,

'63) : Bantry Bay (Barlee, f. Jeffreys, '63). Var. nivea,

Macgillivray. Kingstown, Dublin Bay, very rare (Walpole,

'53a) : Glengariff, Bantry Bay (Barlee, f. Jeffreys, '63).

Distribution.—Norway to Mediterranean. C. Yerd L, " Talisman "

(Locard).

Pecten pes-hdrcB (Linne). (P. septemradiatus, Jeffreys, B. C.)

i., . . iv., [v.], .

i. Specimens supposed to be from Lough Foyle were in Dr. Farran's

Coll. (Thompson, '56) : Magilligan, a single valve (Miss Galwey,

f. Hart, '92) : ? Turbot Bank, rare (Dickie, f. Hyndman, '58) :

Turbot Bank, 80 fms., a single valve (Hyndman, '60).
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iv. "Porcupine" Exp., 1869, 90-722 fms. (Jeffreys, '79): 11. I. A.

Exp., 188o, 70-79 fms. (Chaster, '98): E. I. A. Exp., 1888,

345 fms., portion of a valve (A. E,. [N".) :
" Research " Trawling

Cruise, 1889, 400 fms., a single specimen (Bourne, '90). .

V. "Porcupine" Exp., 1869, 422 fms. (Jeffreys, '79).

All the records, except perhaps some of the " Porcupine," refer to

var. septemradiata, Miiller.

JDistrihition.—Einmark to Mediterranean. W. Africa and Canaries,

"Talisman" (Locard).

\^Fecten aratus (Gmelin).]

.... v., .

v. " Porcupine " Exp., 1869, 173-208 fms. (Jeffreys, '79): a small

single valve, in a semi -fossil state, was taken by Captain Hoskyns

in 340 fms., off the west coast of Ireland (Jeffreys, '63).

Distrihdion.—Loffoden I. to "W. Africa. C. Yerd I. ? Mediter-

ranean.

Pecten opercular is (Linne).

i., ii., iii., iv., v., vi.

Generally distriljuted and plentiful on sandy coasts.

Yar. lineata, Da Costa. Belfast Lough (Thompson, '56 ; Praeger,

'89) : Portmarnock and Wicklow coast (AYarren, f. Thompson,

'56): Dublin coast (Warburton, Whitelaw, & Walsh, '18) : Bray

(Brown, '18) : Cork and Bantry (Humphreys, '45). Yar.

Uimida, Jeffreys. Cork (Humphreys, f. Jeffreys, '63). Yar.

elongata^ Jeffreys. Birterbuy Bay (Barlee, f. Jeffreys, '63).

Distribution.—Iceland. Loffoden I. to Mediterranean. Azores,

? Madeira. ? Canaries.

Fecten maximus (Linne).

i., ii., iii., iv., v., vi.

Generally distributed in the laminarian zone and deeper water.

Distrihution.—J^orway to Y''. Afi'ica. ? Mediterranean. ? Madeira.

? Canaries.

Pecten tigerhvus, Miiller.

i., ii., iii., iv., v., vi.

i. Generally distributed, but not common.
ii. Portmarnock (rare, Brown, '18

; Miss AYillan and Hart, f. Hart,

'92) : Ireland's Eye, valves (Hart, '92) : Dublin Bay (Turton,

'19
; Kinahan, '61) : Dalkey Sound and Killiney Bay (Walpole,

'53a): Bray (Brown, '18
; Walpole, '53a): Greystones (Mackin-

tosh, '84).
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iii. Cork Harbour (Humphreys, '45): "Porcupine" Exp., 1869, 74

fms. (Jeffreys, '79): E. I. A. Exp., 1885, 1886, off S. coast of

Cork, 30-55i fms. (Chaster, '98, A. E. K).

iv. E. I. A. Exp., 1885, 1886, 5-80 fms. (Swanston, '86, Chaster, '98,

A. E. Iv^.) : "Eesearch" Trawling Cruise, 1889, 70 fms.

(Bourne, '90).

T. Aran I. (Dublin Mus., pres. by E. P. Wright) : Eonndstone, a

specimen (Jeffreys, f. Thompson, '56) : E. D. S. Eish. Survey,

1890, Eonndstone Bay, 5 fms. (Holt, '92) : " Argo " Cruise,

1890, west of Ireland (Herdman, '91).

vi. Enniscrone, single valves (Miss A. Warren, '92).

Distrihution.—Iceland. Finmark to Spain.

Peden striatus, Miiller.

i., ii., iii., iv., v., .

i. Off the Maidens, 70-90 fms., and off the Copelands, 12-20 fms.,

living (Hyndman, '59) : off Black Head, 25 fms. (Hyndman,

'59): Turbot Bank, single valves (Hyndman, '58): "Porcu-

pine" Exp., 1869, near Belfast, 70 fms. (Jeffreys, '79):

Strangford Lough, a single specimen (Hyndman and Thompson,

f. Thompson, '56) : Strangford Lough, 7-25 fms., dead, very

rare (Dickie, '58) : north of Ireland (Jeffreys, '63).

ii. East of Ireland (Jeffreys, '63).

iii. JSTymph Bank (Warren Coll., f . Thompson, '56) : east of Cape Clear,

40-45 fms. (M'Andrew, f. Thompson, '56) : south of Ireland

(Jeffreys, '63) : E. I. A. Exp., 1885, 1888, off Glandore,

40-53 fms. (Chaster, '98, A. E. ^.).

iv. "Porcupine" Exp., 1869, 90-180 fms. (Jeffreys, '79).

V. Birterbuy Bay (Barlee, f. Thompson, '56) : Eonndstone (Dublin

Mus., coll. by W. M'Calla) : "Porcupine" Exp., 1869, Galway

Bay, 15-20 fms., and 165-173 fms. (Jeffreys, '79) : west of

Ireland (Jeffreys, '63).

Distrihution.—Einmark to Mediterranean. New England (Yerrill).

Pecten incom2)aral)ilis, Eisso. (P. Testes, Jeffreys, B. C.)

i., . iii., iv., v., .

i. Off Ballycastle, living (Chaster, '97a) : Larne (Jeffreys, '63) : on

the Antrim and Down coasts, living (Waller and Hyndman, f.

Hyndman, '60).
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iii. E. I.A.Exp., 1885, 1886, off S. coast of Cork, 30-52*- fms., valyes

(Chaster, '98).

iv. "Porcupine" Exp., 1869, 90-808 fms. (Jeffreys, '79): E.I. A.

Exp., 1885, mouth of Kenmare Eiver, 40 fms., valves (Chaster,

'98).

V. Birterbuy Bay (Jeffreys, '63).

Distribution.—Loffoden I. to Mediterranean. Azores.

Pecten similis, Laskey.

i., . iii., iv., v., .

i. Off Belfast Lough, dead (Thompson, '56
; Hynclman, '58, '59

;

Waller Coll. in Dublin Mus.) : off Strangford Lough, 12-15

fms., dead, very rare (Dickie, '58).

iii. E. D. S. Fish. Survey, 1890, off Ballycottin, 41 fms. (Jordan):

off Cape Clear, 45 fms., numerous valves (M'Andrew, f. Thomp-
son, '56) : "Porcupine" Exp., 1869, 74 fms. (Jeffreys, '79) :

E. I. A. Exp., 1885, 1886, off S. coast of Cork, 30-55|- fms.

(Chaster, '98).

iv. "Porcupine" Exp., 1869, 85-722 fms. (Jeffreys, '79): E. L A.

Exp., 1885, 1886, 1888, 35-345 fms. (Swanston, '86, Chaster,

'98, A. E.I^.).

V. "Porcupine" Exp., 1869, Galway Bay, 15-20 fins., and 165-208

fms. (Jeffreys, '79).

Distrihution. — Einmark to Mediterranean. Madeira. Jamaica.

Corean Sea.

Pecten vitreus (Chemnitz).

... iv., [v.], .

iv. "Porcupine" Exp., 1869, 90-722 fms. (Jeffreys, '79) : E.I. A.Exp.,

1886, 214 fms., a young specimen (Marshall, '97, A. E. N.).

V. "Porcupine" Exp., 1869, 208 fms. (Jeffreys, '79).

Distrihution.—Arctic seas to "W. Africa and Elorida. Mediter-

ranean. W.Patagonia, Japan, and off Philippines, "Challenger."

Family.—Lining.

\_Lima Sarsii (Loven).]

V. "Porcupine" Exp., 1869, 422 fms, (Jeffreys, '79).

Distrihution.—Einmark to Mediterranean. W. Africa, "Talis-

man." St. Helena (Smith).



618 Pi-oceediiigs of the Royal Irish Academy.

[ Lima suiovata, Jeffreys.]

. . . iv., . .

iv. "Flying Fox" Exp., 1889, 1000 fms., one valve (Smith, '89).

Distribution.—Arctic seas to Mediterranean. Azores. N. W-
Africa. K Atlantic, "Valorous." ISTew England.

Zima elli2Jtica, Jeffreys.

i., . .
[iv.], [v.], .

i. Off Ballycastle, dead (Chaster, '97a).

iv. "Porcupine" Exp., 1869, 370-722 fms. (Jeffreys, '79).

V. "Porcupine" Exp., 1869, 208 fms. (Jeffreys, '79).

Distrihution.— Loffoden I. to Mediterranean. jN'ewfoundland.

Gulf of Mexico. N". Japan.

The older writers did not separate this species from Z„ siibauriculata.

(Jeffreys, '63, Chaster, '97a).

Lima subauricuJata (Montagu).

i., ii., iii., iv., v., vi.

i. Belfast Lough and off entrance, dead (Thompson, '56
; Hyndman,

'58, '59) : Groomsport, shell-sand (Praeger, '92a) : Strang-ford

Lough, dead, rare (Thompson, '56
; Dickie, '58).

ii. Co. AVicklow (J. Adair, f. Adams, '78).

iii. E.I. A. Exp., 1886, off S. coast of Cork, 52i-55A-fms. (Chaster,

'98, A. R.N.).

iv. Bantry Bay (Is^orman, f. Jeffreys '59) : R. I. A. Exp., 1885, 1886,

20-40 fins. (Swanston, '86, Chaster, '98).

V. Aran I. (Baiiee, f. Jeffreys, '58) : Birterbuy Bay, living (Wal-
pole, '52) : Eoundstone (Alcock, '65

; &c.) : west of Ireland,

100 fms. (King, '62): "Porcupine" Exp., 1869, 173 fms.

(Jeffreys, '79).

vi. Killala Bay, a valve (Miss A. Warren, '92).

Distrihution.—Iceland. Norway to Mediterranean. Madeira.

Canaries. Greenland. J^. E. America. IST, W, America.

Lima Loscoml>ii, G. B. Sowerby.

i., ii., iii., iv., v., .

i. Generally distributed, but not common.

ii. Dublin Bay, rare (Kinahan, '61) : lush Bank (Farran, f. Adams,
'78) : Dalkey Sound, living (Walpole, '52) : Bray (Tarton,

'22) : off CO. Wicklow (J. Adair, f. Adams, '78).
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iii. Cork (Humphreys, '45): E. I. A. Exp., 1885, off Baltimore,

30 fms. (Swanston, '86).

iv. "Porcupine" Exp., 1869, 90 fms. (Jeffreys, '79): 11. 1. A. Exp.,

1885, 1886, off Berehaven, 5-25 fms. (Chaster, '98).

V. "Porcupine " Exp. 1869, Galway Bay, 15-20 fms. (Jeffreys, '79) :

Birterbuy Bay, living (Walpole, '52) : lloundstone (Alcock,

'65) : E. D. S. Eish. Survey, 1890, lloundstone, a valve (Jordan).

Bistribidion.—Finmark to Mediterranean. Azores. Canaries.

Tristan da Cunha, " Challenger."

Lima Mans (Gmelin).

i., ii., . . v., vi.

i. Coast of Derry (Ordnance Survey Coll. in Dublin Mus.) : off

Larne, a single valve (Waller Coll. in Dublin Mus.) : Belfast

Lough, 7 fms., one specimen (Ordnance Mus., f . Thompson, '56)

:

Belfast Lough (one specimen in Belfast Mus., f. Praeger, '89
;

Praeger, '94).

ii. Killiney Bay, 15 fms., a live specimen CWalpole, '52) : Greystones

(Mackintosh, '84).

V. Dog's Bay, Boundstone (Standen, '95).

vi. Mulroy Bay, Donegal, plentiful (Hart, '92 ; living, Darbishire,

f. Praeger, '94).

Listrihution.—Loffoden I. to Mediterranean. Azores. Madeira.

€anaries. Off Bermuda, " Challenger." W. Indies (Dall).

Order.—EULAMELLIBIIANCHIATA.

Eamily.

—

Astahtid^.

Astarte sulcata (Da Costa).

i., ii., iii., iv., [v.], .

i. Generally distributed in sand and mud; also var. scottca, Maton.

& Backett. Var. elliptica, Brown. Belfast Lough (Belfast

Mus., f. Praeger, '89).

ii. Portmarnock (Brown, '44): Howth, &c., single valves (Hart, '92) :

Dublin Bay, uncommon (Kinahan, '61) : Dalkey Sound,

scarce (Walpole, '53a) : Bray (Turton, '19
; living, Brown, '44)

:

Greystones (Mackintosh, '84). Yar. scotica. Coast of Down
(Brown, '44) : Dalkey Sound, scarce (Walpole, '53a) : Bray,

not common (O'Kelly, f. Thompson, '56). Yar. elliptiea.

Dalkey Sound, very rare (Walpole, '53a) : Greystones

(Mackintosh, '84).
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iii. Toughal and Cork, scarce (Thompson, '56) : Cork, in red gurnard

(Humphreys, '45) : "Porcupine " Exp., 1869, 74 fms. (Jeffreys,

'81): E,. LA. Exp., 1885, 1886, Glandore Harbour, 4 fms.,

and off S. coast of Cork, 39i—551fms. (Swanston, '86, Chaster,

'98). Yar. scotica. Youghtil (Ball, f. Thompson, ms.) r

Cork, one specimen in haddock (Humphreys, '45).

iv. Bantry Bay (Mrs. Puxley, f. Forbes & Hanley, '53): "Porcu-

pine" Exp., 1869, 85-458 fms. (Jeffreys, '81) : P. I. A. Exp.,

1885, 1886, 1888, 5-480 fms. (Swanston, '86, Chaster, '98,

A. P. IS.): "Pesearch," Trawling Cruise, 1889, 400 fms., a

specimen (Bourne, '90). Yar. minor, Jeffreys. "Porcupine"

Exp., 1869, 370-722 fms. (Jeffreys, '81).

V. "Porcupine" Exp., 1869, 165-208 fms. (Jeffreys, '81). Yar.

viimr. "Porcupine" Exp., 1869, 173 fms. (Jeffreys, '81).

Distrilution.—Arctic seas to Mediterranean. Morocco. Canaries^

Greenland. JST. E. America. Gulf of Mexico.

Astarte Montagui (Dillwyn). {A. compresm, Jeffreys, B.C.)

i., . iii., iv., . .

i. Single valves of tbe smooth variety were dredged off Larne,

25 fms. (Jeft'reys, '59) ; regarded as sub-fossil (Jeffreys, '63).

iii. P.I. A. Exp. 1885, off Galley Head, 54 fms. (Chaster, '98).

iv. Bantry Bay (Dillwyn, f. Eorbes & Hanley, '53).

Distribution.—Arctic seas to British Isles. Gulf of Gascony. C.

Sagres, "Porcupine." IN". E. America. ? JS". AY. America.

Astarte triangularis (Montagu).

i., ii., iii., iv., v., vi.

i. Off Ballyeastle, dead (Chaster, '97a) : Belfast Lougb and off

entrance (Hyndman, f. Thompson, '56
; Hyndman, '58, '59) :

Turbot Bank, living (Hyndman, '58) : Groomsport, shell-sand

(Praeger, '92a) : Strangford Lough, 10 fms. (Hyndman, f.

Thompson, 56) : Strangford Lough and off entrance, living,

very rare (Dickie, '58).

ii. Portmarnock (Turton Cat., f. Thompson, '56
; Brown, '44) : Dub-

lin Bay (Turton, '19
; Waller, f. Kinahan, '61) : Dalkey

Sound (Walpole, '53a ; Thompson, '56
; Irish JN^aturalist, i.,

1892).

iii. Cork Harbour, a few dead specimens CWright & Carroll, '52) :

E. LA. Exp., 1886, Glandore Harbour, 4fms., and off S. coast

of Cork, 52*-55i- fms. (Chaster, '98).
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iv. E.I. A. Exp., 1885, 1886, 3^-79 fms. (Swanston, '86, Chaster,

'98).

V. Kilkee^(Wright & Carroll, '52
; Warren Coll., f. Thompson, '56) :

Aran I. (Barlee, f. Jeffreys, '58): Eounclstone (D'Arcy AV".

Thompson) : Achill I. (Mrs. Tatlow & Praeger, '98).

vi. Enniscrone (Miss A, Warren, '92).

Distribution.—Shetland to Mediterranean. Canaries.

Eamily .
-

—

Aecticid^.

Arctica islandica (Linne). (^Cyprina islandica, Jeffreys, B.C.)

i., ii., iii., iv., [v.], ^i.

i. Generally distributed and abundant in sand and mud.

ii. Yery common.

iii. Wexford coast, a very large specimen (Walpole, f. Jeffreys, '69)

:

Youghal (Ball, f. Thompson, ms.) : Cork Harbour (Humphreys,

'45) : S. shore of Ireland (Forbes & Hanley, '53): R. I. A.

Exp., 1885, off S. coast of Cork, 30-54 fms. (Chaster, '98).

iv. In or near Bantry Bay (M'Andrew, f. Thompson, '56) :
" Porcu-

pine " Exp., 1869, 808 fms., living (Jeffreys, '81): E. I. A.

Exp., 1885, 1886, 5-44 fms. (Chaster, '98, A. E. N.j.

V. "Porcupine" Exp., 1869, 165 fms. (Jeffreys, '81).

vi. Killala Bay, single valves, occasionally (Miss A. Warren, '92) :

Donegal coast, rare (Hart, '92): "Porcupine" Exp., 1869,

Lough Swilly, 3-13 fms. (Jeffreys, '81).

Distrihution.—Iceland. Einmark to W. Prance. Gulf of Cadiz,

^' Talisman" (Locard). Greenland. N. E. America.

Isocardia cor (Linne).

i., ii., iii., iv., v., .

i. Magilligan (Frazer, '71) : Giant's Causeway (Turton, '19): near

the Copelands (Clealand, f. Thompson, '56) : Belfast (Turton,

'19) : Bangor, Belfast Lough (Templeton irs. Journal, f.

Thompson, '56) : Strangford Lough, 4-8 fms., dead, very

rare (Dickie, '58).

ii. Living specimens have been obtained at various localities off the

east coast.

iii. Off Dunmore, co. Waterford, living (Hart, '92) : Dungarvaii

Bay (Good, f. Erazer, '71) : Cork Harbour, a single valve

(Humphreys, '45) : Cove, co. Cork (S. Wright, f. Brown, '18,

'44).

R.I. A. PKOC, SER. in., VOL. V. 2 X
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iv. Bantiy Bay (Turton, '19; &c.) : E. D. S. Eish. Surrey, 1890,

off the Skelligs, 52-80 fms. (Holt, '92).

V. "Porcupine" Exp., 1869, 85-816 fms. (Jeffreys, '81).

Distrihutmi.—Norway to Mediterranean. Azores. W. Africa.

ISTortli Atlantic, "Yalorous."

Family.—LuciisriD^.

Loripes lacteus (Linne).

i., . iii., iv., v., .

i. Turbot Bank, dead, rare (Hyndman, '58). Possibly erroneous.

iii. Off Baltimore Harbour, 30 fms. (M'Andrew, f. Thompson, '56) :

south of Ireland (Jeffreys, '63).

iv. Bantry Bay, 12-15 fms. (M'Andrew, f. Thompson, '56). Var.

Desmarestii, Payraudeau. Bantry Bay (Jeffreys, ^Q'i).

V. "West of Ireland (Jeffreys, '63).

Distrihution.—British Isles to Mediterranean. Morocco. Madeira.

Canaries. C. Verd L, " Talisman " (Locard). Pl^ew England to Gulf

of Mexico.

Lucina spinifera (Montagu).

i., ii., iii., iv., v., .

i. Magilligan (Dublin Mus.) : Red Bay, co. Antrim, a valve

(Thompson, '56) : off Donaghadee, 20 fms., living (Hyndman,
'59) : Turbot Bank and off Belfast Lough, dead (Hyndman,
'58, '59): "Porcupine" Exp., 1869, near Belfast, 70 fms.

(Jeffreys, '81).

ii. Portmarnock (? Turton Cat., f. Thompson, '56
; Brown, '44

;

Harvey, f. Thompson, ''Q&
; A. Macalister, f. Adams, '78)

:

Dublin Bay, a valve (Kinahan, '61): off Dublin Bay, rare

(Walpole, '53a).

iii. Cork Harbour (Wright & Carroll,' 52 ; Humphreys, f. Eorbes &
Hanley, '53) : E I. A. Exp., 1885, 1886, 1888, off S. coast of

Cork, 30-54 fms. (Chaster, '98, A. E. JN".) : off Cape Clear,

60 fms. (M'Andrew, f. Forbes & Hanley, '53) : "Porcupine"

Exp., 1869, 74 fms. (Jeffreys, '81).

iv., V. Generally distributed.

Distribution.—Norway to Mediterranean. Azores. W. Africa.

Madeira. Canaries.
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Lucina borealis (Liiine).

i., ii., iii., iv., v., vi.

Generally distributed and common.

Vur. gihla, Jeffreys. Bantry Eay (Norman, f. Jeffreys, '63). A
small variety inhabits brackish water in Aran I. (Thompson, '56,

Jeffreys, '81).

Distrihution.—Iceland. Pinmark to Mediterranean, Azores. j\Io-

rocco. Madeira. C. Yerd I. ?N. America. ? Philippines.

Axinusflexiwsus (Montagu).

i., ii., iii., iv., v., vi.

i. "Porcupine" Exp., 1869, Lough Poyle, 10 fms. (Jeffreys, '81) :

Magilligan (Mrs. Tatlow, f. Praeger) : off Ballycastle, dead

(Chaster, '97a): Belfast Lough, &c., dead (Hyndman, '58, '59) :

Belfast Lough (Grainger, '59; Dublin Mus.) : Strangford Lough
(Hyndman and Thompson, f. Thompson, '56

; dead, rare,

Dickie, '58).

ii. Dublin coast, generally distributed, but not common.

iii. 'AVoodstown, co. Waterford (Dublin Mus , coll. by Mrs. Tatlow) :

Toughal (Ball, f. Porbes & Hanley, '53) : below Cove, valves

(Humphreys, '45) : S. coast of Ireland (Leach, '52) : E. I. A.

Exp., 1885, 1886, Glandore Harbour, 4 fms., and off Baltimore,

30 fms. (Chaster, '98) : off Sherkin I. (A. E. ^.) : off Capo

Clear, 30 fms. (M'Andrew, f. Porbes & Hanley, '53).

iv. Bantry (Humphreys, f. Porbes & Hanley '53) : E. D. S. Pish.

Survey, 1890, Kenmare Eiver (A. E. IST.) : Yalentia (Cockerell,

'87): E.I. A. Exp., 1885, 1886, 4-79 fms. (Swanston, '80,

Chaster, '98).

v. Birterbny Bay, living (Walpole, '52) : E. D. S. Pish. Survey,

1890, Birterbny Bay (Jordan): Eoundstone (Alcock, '65):

Killary and Clew Bays (Thompson, '56) :
" Porcupine "

Exp., 1869, 183 fms. (Jeffreys, '81). Nox. polygona, Jeffreys.

"Porcupine" Exp., 1869, 173 fms. (Jeffreys, '81).

vi. Bartra, frequent, but not living (Miss A. Warren, '92) : off Bun-

doran (Thompson, '56) : Donegal coast, frequent (Hart, '92) :

Mulroy Bay, living and plentiful (Darbishire, f. Praeger, '94).

Bistrilution.—Arctic seas to Mediterranean. Canaries. Off Sahara,

"Talisman." Greenland. Labrador to Gulf of Mexico. J^f. W.
America. Corea.
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[Axinus incrassatus, Jeffreys.]

iv. n. I. A. Exp., 1888, 345 fms. (Chaster, '98). Var. succisa, Jeffreys.

"Porcupine" Exp., 1869, 370-722 fms. (Jeffreys, '81).

V. "Porcupine" Exp., 1869, 816 fms. (Jeffreys, '81).

Distribution.—Both sides of North Atlantic. Mediterranean. Deep

water.

Axinus crouUnensis (Jeffreys).

• • • i'^-) [y-']^

iv. "Porcupine" Exp., 1869, 90-722 fms. (Jeffreys, '81).

V. "Porcupine" Exp., 1869, 422 fms. (Jeffreys, '81).

Distribution.—Loffoden I. to Mediterranean. Azores. Madeira.

Canaries. W. Africa, " Talisman." New England (Verrill & Bush).

Bermuda, " Challenger."

Axinus ferruginosus (Eorhes).

ii. Duhliu Bay (A. Macalister, f. Adams, '78). Probahly erroneous,

iv. "Porcupine" Exp., 1869, 90-722 fms. (Jeffreys, '81): R. I. A.

Exp., 1885, 1886, 1888, 37i-345 fms. (Chaster, '98).

T, Off west coast of Ireland, 210 fms. (Hoskyns, f. Jeffreys, '63) :

"Porcupine" Exp., 1869, 173-208 fms. (Jeffreys, '81).

Distribution.—Arctic seas to Mediterranean. Azores. Madeira.

Off Sahara, " Talisman." Greenland to New England.

\_Axinus subovattis, Jeffreys.]

V. "Porcupine" Exp., 1869, 816 fms. (Jeffreys, '81).

Distribution.—North Atlantic. Deep water.

Diplochnta rotundata (Montagu).

. . iii., iv., v., .

iii. South coast of Ireland (Fleming in " AHistory of British Animals,"

1828 ; Leach, '52) : Youghal (Ball, f. Eorbes & Hanley, '53) :

south of Ireland, not uncommon (Jeffreys, '63).

iv. Pantry Bay (Brown, '18
; &c.) : Ventry Harbour (More, '70).
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Y. " Porcupine " Exp., 1869, Galway Bay, 15-20 fms. (Jeffreys, '81)

:

Galway Bay (Hart, '92) : Aran I. (Barlee, f. Jeffreys, '58)

:

Birterbuy Bay (Barlee, f . Thompson, '56) : E. D. S. Fish. Sur-

vey, 1890, Blacksod Bay (A. R. N.) : west of Ireland, not

uncommon (Jeffreys, '63).

Distrihition.—British Isles to Mediterranean. "W. Africa, " Talis-

man " (Locard). Madeira. Canaries.

Montacuta ferruginosa (Montagu).

i., ii., iii., iv., v., vi.

i. Off Ballycastle, dead (Cliaster, '97a) : off Black Head, 25 fms.

(Hyndman, '59) : Turbot Bank (Waller and Jeffreys, f. Hynd-
man, '59): ."Porcupine" Exp., 1869, off Belfast, 70 fms.

(Jeffreys, '81).

ii. Portmarnoek (Walpole, '53a ; Adams, '78
; Warren Coll., f.

Thompson, '56, sub M. ovata) : Dublin Bay (Turton, '19):

Dublin coast (Thompson, '56).

iii. Youghal (Jeffreys, f. Eorbes & Hanley, '53) : Cork Harbour

(Wright & Carroll, '52; Humphreys, f. Eorbes & Hanley,

'53) : south coast of Ireland (valves in Hyndman Cab., f.

Thompson, '56, sub M. ovata) : E. I. A. Exp., 1885, off Balti-

more, 30 fms., valves (Chaster, '98) : between Baltimore and

Cape Clear, 30 fms. (M'Andrew, f. Thompson, '56).

iv. Bantry Bay (J^Torman, f. Jeffreys, '59) : R. I. A. Exp., 1885, 1886,

23-44 fms., valves (Chaster, '98, A. E. N.).

V. Birterbuy Bay (Barlee, f. Eorbes & Hanley, '53) : Eoundstone

(Alcock, '65
; Standen, '95) :

" Porcupine " Exp., 1869,

183-816 fms. (Jeffreys, '81).

vi. Enniscrone (Miss A. Warren, '92) : Bundoran (Mrs. Hancock, f.

Thompson, '56, sub M. ovata).

jDidribiition.—Einmark to Mediterranean. Mogador. Madeira.

? Greenland. New England.

Montacuta donacina. S. V. Wood.

i. Church Bay, Eathlin I., two valves (Chaster, '97a).

vi. " Porcupine" Exp., 1869, Lough Swilly, 3-13 fms. (Jeffreys, '81).

Distnhution.— Slietland to Algiers.
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Montacuta sulstriata (Montagu).

i., ii., iii., iv., v., vi.

i. Off Ballycastle, dead (Chaster, '97a): " Porciipine " Exp., 1869,

ISTorth Channel, 40 fms. (Jeffreys, '81) : entrance to Belfast

Lough, living (Thompson, '56 ; Hyndman,'58) : off Strangford

Lough, 12-15 fms., living, very rare (Dickie, '58).

ii. Portmarnock, rare (A. Macalister, f, Adams, '78) : Dublin Bay
(Kinahan, '61).

iii. E.I. A. Exp., 1885, 1886, 1888, off S. coast of Cork, 30-52ifms.,

valves (Chaster, '98).

iv. Bantry Bay (Jeffreys, f. Forbes & Hanley, '53; Dublin Mus.) :

"Porcupine" Exp., 1869, 370-722 fms. "(Jeffreys, '81): R.I.A.

Exp., 1885, 1886, 5-79 fms., valves (Chaster, '98) : "Plying

Pox" Exp., 1889, 50-60 fms. (Smith, '89).

v. Aran I. (Barlee, f. Porbes & Hanley, '53) :
" Porcupine " Exp.,

1869, 85-208 fms. (Jeffreys, '81).

vi= Enniscrone, valves only (Miss A. Warren, '92).

Distrilution.—Pinmark to Mediterranean.

Inhabits the ventral spines of various species of Echinoidea,

Montacuta Mdentata (Montagu).

i., ii., iii., iv., v., vi.

i. Off Ballycastle, dead (Chaster, '97a) : Cushendall (Belfast Mus., f.

Praeger, '89) : off Black Head, 25 fms. (Hyndman, '59) :

Turbot Bank, dead (Hyndman, '59
; Swanston, f. Praeger, '89)

:

Bangor (Hyndman and Thompson, f. Thompson, '56).

ii. Portmarnock (Porbes & Hanley, '53
; Walpole, '53a) : Dublin Bay

(Turton Cat., f. Thompson, '56; Waller, f. Kinahan, '61).

iii. About Cork (Turton Cat., f. Thompson, '56) : Cork Harbour
(Wright & Carroll, '52; Humphreys, f. Porbes & Hanley, '53):

E. L A. Exp., 1885, 1886, 1888, 0-52i fms. (Chaster, '98,

A.R. N.).

iv. Bantry Bay (Humphreys, f. Porbes & Hanley, '53) :
" Porcupine "

Exp., 1869, 808 fms. (Jeffreys, '81) : R. I. A. Exp., 1885,

1886, 1888, 0-120 fms. (Chaster, '98, A. Ii. N.) : Kenmare
Biver (Praeger, '99). Var. trianyidaris. Ii. I. A. Exp.,

1886, Berehaven, 10-20 fms. (Chaster, '98).

V. " Porcupine " Exp., 1869, 165-816 fms. (Jeffreys, '81) : Round-
stone (Standen, '95) : Achill I. (Mrs. Tatlow & Praeger, '98).
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vi. Killala Bay, occasionally (Miss A. Warren, '92) : Bundoran

(Warren, f. Thompson, '56 ; Waller Coll. in Dublin Mus.) :

Narin Strand, co. Donegal (G. P. Parran) : Mulroy Bay, valves

(Praeger, '94) :
" Porcupine " Exp., 1869, Lough Swilly, 3-13

fms. (Jefereys, '81).

Distribution.—Pinmark to Mediterranean. Madeira. New Eng-

land.

Montacuta Daivsoni, Jeffreys.

. . . iv., . vi.

iv. "Porcupine" Exp., 1869, S. W. Ireland (Jeffreys, '69a): Bantry

Bay (Marshall, '97).

vi. Bartra I., a valve (Marshall, f. Miss A. Warren, '92) : Donegal

coast (Marshall, '97).

Distrihition.—Norway to Bay of Biscay. Palermo (Monterosato).

Greenland. Davis Strait, " Valorous."

Decipula ovata, Jeffreys.

. . iii., iv., [v.], .

iii. E. I. A. Exp., 1885, off Baltimore, 30 fras., valves (Chaster, '98).

iv. E.I. A. Exp,, 1885, 38-48 fms., valves (Chaster, '98).

v. " Porcupine" Exp., 1869, 183 fms., valves (Jeffreys, '81, Chaster,

'98).

Bistrilution,—Loffoden I. to W. Africa.

Pamily. KELLYELLIDiE.

Kellyella miUaris (Philippi).

. . . iv., . .

iv. E. I. A. Exp., 1885, 1886, 1888, 75-345 fms. (Chaster, '98).

Bistrilution.—Loffoden I. to Mediterranean.

Jeffreys regarded K. miliaris as tlie fry or very young of Isocardia

cor.

Turtonia minuta (Eabricius).

i., ii., iii., iv., v., vi.

i. Abundant among sea-weeds, &c,

ii. Generally distributed.

iii. Coast of Wexford and Waterford (Porbcs & Hauley, '53) : Dun-
more, CO. Waterford (Walpole, '^52)

: Cork Harbour (Hum-
phreys, f. Porbes & Hanley, '53).
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iv. R. I. A. Exp., 1886, Long Island Sound, 2>\-f) fms., and Berc-

liaven, 5-10 fms. (Chaster, '98).

Y. Coast of Clare (Warren Coll., f. Thompson, '56) : Aran I. and

Birterbuy Bay (Barlee, f, "Forbes & Hanley, '53) : Ronndstone

(Alcock, '65
; Standen, '95) : Achill I. (Mrs. Tatlow &

Praeger, '98).

vi. Killala Bay (Miss A. Warren, '92) : Narin Strand, co. Donegal

(G. P. Parran).

Bistrihution.—Iceland. Pinmark to Mediterranean. Greenland.

N. E. America. Bering Strait.

Family.

—

Eetcikid^.

Kellia mlorlicularis (Montagu).

i., ii., iii., iv., v., vi.

i. "Porcupine" Exp., 1869, Lough Poyle, 10 fms. (Jefireys, '81) r

Magilligan (Belfast Mus., f. Praeger, '89) : off Ballycastle, dead

(Chaster, '97a) : Larne (Waller Coll. in Dublin Mus.) : Belfast

Lough, 10 fms., dead, and Turbot Bank (Hyndman, '58):

Strangford Lough, 7-25 fms., and off entrance, 12-15 fms.,

living (Dickie, '58).

ii. Portmarnock (Adams, '78) : North Bull, Dublin Bay (Warren,

f. Adams, '78) : Dublin Bay (Turton, '19
; Warren, f. Thomp-

son, '56
; Kinahan, '61) : Dalkey Sound, &c. (Walpole, '53a).

iii. Tramore Bay, co. Waterford (Walpole, '52) : Youghal (Ball, f.

Thompson ms.) : below Cove, co. Cork, in stone (Humphreys,

'45) : Lough Hyne, living (A. B. N.) : B. I. A. Exp., 1885,

1886, 1888, off S. coast of Cork, 4-50 fms. (Chaster, '98,

A. E. '^.). Var. lactea. Brown. E. I. A. Exp., 1885, off Balti-

more, 30 fms., small valves (Chaster, '98).

iv. Generally distributed. Yar. lactea. E. I. A. Exp., 1885, mouth

of Kenmare Eiver, 38-44 fms., small valves (Chaster, '98).

V. Generally distributed.

vi. Killala Bay (Miss A. Warren, '92) : Bundoran (Thompson, '56)

:

Iniskeen, co. Donegal (Mrs. Tatlow, '99) : iN'arin Strand, co.

Donegal (G. P. Parran) : Mulroy Bay,valves (Praeger, '94).

Bistrihution.—Pinmark to Mediterranean. Canaries. Kerguelen

Sound, " Cballenger." New'Plngiand, N. W. America, Mazatlan, and

Indian Ocean (Jeffieys).,
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Lascea rubra (Montagu),

i., ii., iii., iv., v., vi.

Generally distributed and abundant ; a favourite habitat for this

species is among clusters of Ifijtilus edidis on exposed rocks.

Distrihiition.—" Apparently world-wide " (Jeffreys).

\_Las(^a pumila (S. V. Wood).]

.... v., .

V. "Porcupine" Exp., 1869, 422 fms. (Jeffreys, '81).

Distribution.—Korth Atlantic. Mediterranean. Corea.

Lepton squamosum (Montagu).

• ii-, iii-, i^-, v., .

ii. Dublin Bay, single valves, rare (Kinaban, '61) : Dalkey Sound

and Killiney Eay (Walpole, '53).

iii, Cork Harbour, a single valve (Forbes, f. Hanipbreys, '45) : Cork

Harbour, odd valves frequent, and two young living specimens

(Wright & Carroll, '52).

iv. In or near Bantry Bay (M'Andrew, f. Tbompson, '56) : Bantry

Bay (Norman, '91
; Dublin Mus.) : Glengariff, dredged alive

just off the harbour (Span, f. Marshall, '97) : E. I. A. Exp.,

1886, Berehaven, 5-20 fms. (Chaster, '98, A. E. N.).

V. Aran I. (Barlee, f. Eorbes & Hanley, '53) : Birterbuy Bay (Wal-

pole, '52 ; Barlee, f. Thompson, '56) : adjoining Eoundstone Bay,

one specimen (Harvey, f. Thompson, '56) : " Porcupine " Exp.,

1869, 165 fms. (Jeffreys, '81).

Distribution.—Norway to Mediterranean.

Lepton Syhesii, Chaster.

. . . iv., v., vi.

iv. E. I. A. Exp., 1885, mouth of Kenmare Elver, 38-44 fms., and

Ballinskelligs Bay, 27 fms. (Chaster, '98).

V. Dog's Bay, Eoundstone (Stanclen, '95).

vi. Killala Bay (Chaster, f. Miss A. Warren, '95a ; Marshall, '97).

Distribution.—Ireland. S. England. Channel Isles.

Le'pton nitidum, Turton.

i., ii., iii., iv., v., vi.

i. Off Ballycastle, dead (Chaster, '97a) : Turbot Bank sand, living

(Waller, f. Hyndman, '59) : off Black Head, 25 fms. (Hynd-

man, '59).
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ii. Dublin Bay (Waller, f. Kinahan, '61).

iii. E. I. A, Exp., 1885, 1886, Glandore Harbour, 4 fms., and oS

S. coast of Cork, 30-54 fms., valves (Chaster, '98). Yar.

convexa, Alder. E. I. A. Exp., 1885, 1886, ofi S. coast of

Cork, 30-54 fms., valves (Chaster, '98).

iv. Bantry Bay (Lyons, f. Eorbes & Hanley, '53) : E. I. A. Exp.,

1885, 1886, 31-48 fins., valves (Chaster, '98). Yar. comexa.

Bantry Bay (IT'Andrew, f. Eorbes & Hanley, '53) : R. I. A.

Exp., 1885, 1886, 1888, 3^-48 fms., valves (Chaster, '98).

V, Aran I. (Barlee, f. Jeffreys, '58) : Eoundstone (Standen, '95).

Nav. convexa. Aran I. (Barlee, f. Jeffreys, '58). 'YsiV. pisi-

dialis, Jeffreys. Connemara, 12 fms. (Marshall, '97).

vi. Killala Bay (Aliss A. Warren, '92).

Distribution.—JN'orway to Mediterranean.

Lejyton Clarhice, Clark,

i., . iii., iv., v., vi.

i. Off Ballycastle, dead (Chaster, '97a).

iii. E. I. A. Exp., 1885, 1886, Lough Hyne, and off Baltimore, 30

fms., valves (Chaster, '98).

iv. Bantry Bay, dead specimens only or valves (Marshall, '97) :

E. I. A. Exp., 1885, 1886, Berehaven, 5-25 fms., Yalentia

Harbour, between tides, and 37^-44 fms., valves (Chaster, '98).

V. Aran I. (Barlee, f. Jeffreys, '63) : Eoundstone (Standen, '95) : off

Connemara, not uncommon (Dodd and Mellors, f . Marshall, '90).

vi. Killala Bay (Miss A. "Warren, '92) : Bundoran (Waller Coll. in

Dublin Mus.) : Mayo, Sligo, Bundoran (Marshall, '97) : Port-

salon, Donegal (Standen, '94),

Distribution.—Shetland to Channel Isles.

Lepton obliquatiwi, Monterosato.

i., . . iv., . .

i. Church Bay, Eathlin I., eleven valves (Chaster, '97b).

iv. E. I. A. Exp., 1885, 1886, 10-44 fms., valves (Cliaster, '98).

Distribution.—Ireland. Mediterranean.

Eamily.

—

Galeommid^.

Galeomma Turtoni, Sowerby.

i., . iii., . v., .

i. Off Ballycastle, a broken valve (Chaster, '97a).

iii. ITymph Bank, an imperfect valve (M'Andrew, f. Thompson, '56).

I
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V. West of Ireland (Battersby, f. Jeffreys, '69).

Distribution.—S. England and Ireland to jMediterranean.

Family .—TELLiNiDiE

.

Telli7ia halausiitia, Linne.

. . . iv., v., .

iv. "Porcupine" Exp., 1869, 90 fins. (Jeffreys, '81).

V. "Porcupine" Exp., 1869, 106-173 fms. (Jeffreys, '81) : Aran I.

(Barlee, f. Eorbes & Hanley, '53) : Birterbuy Bay (a living-

specimen and two valves, Barlee, f. Thompson, '56 ; Jeffreys,

'63) : Galway Bay, a single valve (Dublin Mus., coll. by A. G.

More) : west of Ireland, five single valves (M'Andrew Coll., f

.

Cooke, '82).

Distribution.—Shetland to jMediterranean. Morocco. Madeira.

Canaries.

Tellina crassa, Pennant,

i., ii., iii., iv., v., vi.

i. Magilligan, single valves (Grainger, f. Praeger) : off Ballycastle,

dead (Chaster, '97a) : off Larne Lou.gh, 20 fms., a single living

specimen, and off Black Head, &c., dead (Hyndman, '59) :

Belfast Lough, dead (Hyndman, f. Thompson, '56
; Hyndman,

'58) : Orlock Point, single valves (Praeger, '89) : off Strang-

ford Lough, 12-15 fms., dead (Dickie, '58j.

ii. Balbriggan, a single specimen (Thompson, '56) : Portmarnock

(Warren, f. Adams, '78) : Dublin coast (Thompson, '56) :

Dublin Bay (Brown, '18; Xinahan, '61): Dalkey Sound

("Walpole, '53a) : Greystones (Mackintosh, '84).

iii. E. I. A. Exp., 1885, 18^86, off S. coast of Cork, 52^-54 fms.

(Chaster, '98).

i\'. Genei'ally distributed, and especially abundant in Bantry Bay.

V. Roundstone (Alcock, '65).

vi. Enniscrone, one specimen (Miss A. AYarren, '92) : Ballysodare

(Mrs. Hancock, f. Thompson, '56).

Distrihition.—j^orway to Mediterranean. ? Senegal. Japan-

Tclliyia lalthica, Linne.

i., ii., iii., iv., v., vi.

Very common all round the coast, between tide-marks.

Yar. minor, Jeffreys. Bantry Bay (Humphreys and Jeffreys, f.

Jeffreys, '63).

Distrihution.—Arctic seas to Morocco. ? Mediterranean. Madeira.

? C. Yerd I. jST. E. America. Bering Strait. ]SI. Japan.
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Tellina sqiialida, Pultcney.

i., ii., iii., iv., [v.], ri.

i. Magilligan (Hyndman, f. Thompson iis.) : off Ballycastle, dead

(Chaster, '97a) : Eed Bay, co. Antrim (jMrs. J. T. Tennant, f.

Thompson, '56) : Brown's Bay, Magee I., dead (Hyndman,
'59) : off Black Head, 15 fms., dead (Hyndman, '59) : Turbot

Bank, dead (Hyndman, '58).

ii. Dundalk (Hyndman, f. Thompson, '56) : Dublin coast- (Brown,

'18; &c.).

iii. Durgarvan, dead (A. E. N.) : Tonghal (Ball, f. Thompson lis.) :

Cork (Humphreys, '45).

iv. Bantry Bay (Humphreys, '45
; Jeffreys Cab., f. Forbes & Hanley,

'53) : E. I. A. Exp., 1885, Berehaven, 5-25 fms. (Chaster, '98) :

Valentia (Cockerell, '87).

T. "Porcupine" Exp., 1869, 165 fms., valve (Jeffreys, '81).

vi. Narin, co. Donegal (Mrs. Tatlow, '99) : Lougb Swilly, &c., fresli

specimens (Hart, '92) : EathmuUan, Longh Swilly (Falkiner

and Gi'ainger, f. Praeger ; Dublin jMus.).

Distrihition.—Sweden. British Isles to Mediterranean. Azores.

Morocco. Madeira. Canaries.

Tellina temiis, Da Costa.

i., ii., iii., iv., v., vi.

Prequent round the coast on sandy shores.

Distrihution.—Finmark to Meditei'ranean. Mogador. Madeira^

(Watson).

Tellina falnda, Grouovius.

i., ii., iii., iv., [v.], vi.

i. Generally distributed in sandy bays.

ii. Dublin coast, common.
iii. Dunmore, co. Waterford (Dublin Mus., coll. by Mrs. Tatlow) r

Ardmore (Mrs. Mackesy, f. Thompson, '56) : Toughal (Ball, f.

Thompson MS.) : Cork Harbour (Humphreys, '45): E.I. A.

Exp., 1886, Glandore Harbour, 4 fms., (Chaster, '98) : off

Sherkin I. (A. E. IT.),

iv. Bantry Bay (Humphreys, '45): E. I. A. Exp., 1888, Berehaven,.

7 fms. (A. E. K) : Dingle (Cockerell, '85).

V. "Porcupine" Exp., 1869, 165 fms. (Jeffreys, '81).
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Ti. Killala Bay (Miss A. Warren, '92) : Bundoran (Mrs. Hancock, f.

Thompson ais.) : Xarin, co. Donegal, rare (Mrs. Tatlow, '99) :

"Porcupine" Exp., 1869, Lough Swilly, 3-13 frns. (.Jeffreys,

'81) : Eathmullan Strand, Lough Swilly, living (Eev. J. D.

Falkiner, f. Praeger).

Distrilution.—Loffoden I. to Mediterranean. Mogador. Cape of

Good Hope.

Tellina donacina, Linne.

i., ii., iii., iv., v., vi.

i. Off Larne Lough, one specimen, living (Hyndman, '59) : Turhot

Bank, dead (Hyndman, '58) : Strangford Lough (Hyndman.

and Thompson, f. Thompson, '56
;
4-8 fms., dead, Dickie, '58).

ii. " In the stomach of a haddock, taken on the open coast of Down "

(Thompson, '56): Portmarnock (Brown, '18; Thompson,
'56

; J. Adaii', f. Adams, '78
; Hart, '92) : Duhlin Bay (Turton,

'19; Brown, '44; Kinahan, '61): Dalkey (Walpole, '53a;

BaU, f. Thompson, '56) : Bray (M. J. O'Kelly, f. Brown, '18).

Var. distorta, Je&eys. Dublin Bay (Walpole, f. Jeffreys, '69).

iii. Ai'dmore (Mrs. Mackesy, f. Thompson, '56) : R. I. A. Exp., 1885,

off Galley Head, 54 fms. (Chaster, '98) : Baltimore and

Sherkin I. (A. R. X.).

iv. Abundant, especially in Bantry Bay. Yar. distorta. Bantry Bay

(Walpole, f. Jeffreys, '69).

V. Co. Clare ("Warren ColL, f. Thompson, '56) : Aran I. (Dublin

Mus., pres. by E. P. Wright) : Birterbuy Bay (Farran and

Barlee, f. Thompson, '56) : Eoundstone (Alcock, '65
; Standen,

'95
; Dublin Mus.).

vi. Broadhaven (Dublin Mus., coll. by A. G. More) : Xarin, co.

Donegal (Mrs. Tatlow, '99).

Distrilution.—British Isles to Mediterranean. Azores, "Chal-

lenger." W. Africa, " Talisman " (Locard). Madeira. Canaries.

Tellina pusilla, Philippi.

i., ii., iii., ix., y., vi.

i. Magilligan, fresh specimens (Grainger, f. Praeger) : off Ballycastle,

dead (Chaster, '97a) : Turbot Bank sand, dead, valves united

(Hyndman, '60).

ii. Portmarnock (Warren, f. Adams, '78) : Dublin Bay, living, very

rare (Kinahan, '61): Dalkey Sound, very rare (Walpole, '53a).
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iii. Cork Harbour ("\^'rig"ht & Carroll, '52) : Cork (Humpkreys, f.

Je&eys, '63) : E.I. A.Exp., 1885, 1886, off S. coast of Cork,

30-54 fms. (Chaster, '98).

iv. E. I. A. Exp., 1885, 1886, Ballinskelligs Bay, and 5-79 fms. (Swan-

ston, '86, Chaster, '98).

T. Galway (Barlee, f. ThompsoH, '56) : Eoundstone (D'Arey '\^'.

Thompson) : Achill I. (E.rs. Tatlow fePraeger, '98) : "Porcu-

pine" Exp., 1869, 208 fms. (Jeffreys, '81).

vi. Killala Bay (Miss A. barren, '92) : Inisbarnog, co. Donegal, rare

(Mrs. fatlow, '99).

JDistrihiition.—Finmark to Mediterranean.

Gastrana fragilis (Linne)

.

i. Xillough, CO. 'Do-mi (Bro^n,'44)
;
probably in the estuarine clay,

ii. Clontarf, Dublin Bay, in the blue clay, semi-fossil (Turton, '19;

&e.).

iii. Aidniore (Mrs. Mackesy, f. Thompson, '56) : south of Ireland

(Je&eys, '63).

iv. Bantry Bay (Bro^vn, '18; &c.) : E. LA. Exp., 1886, Bereharen,

5-10 fms., valves (A. E. IS^.) : Kenmare Eiver (Praeger, '99) :

Yalcntia (Turton, '19
; &c.).

V. Galway Bay (Dublin Mus., pres. by A. Gr. Melville, and in Thaller

Coll.) : Birterbuy Bay, living (Earran, '45) : -west of Ireland

(Jeffreys, '63).

vi. EuniscTone, one valve (Miss A. Warren, '92) : Lough Swilly,

fi'e.sh single valves (Grainger and Praeger, f. Praeger in Proc.

Belfast IS^. E. C, 1889-90).

Distribution.—Drontheim. British Isles to Morocco. Mediter-

ranean. Greenland.

Eamily.—ScEOBicrxAEiiD^.

ScrolicuJaria piperata (Gmelin).

i., ii., iii., iv., v., vi.

i. Belfast Lough, dead (Thompson, '56
; Hyndman, '58) : does not

appear to live on l^.E. coast bet^veen Lough Swilly and

Carlingford Lough (Praeger, '92).

ii.-vi. Generally distributed on mud banks.

Distrihution.—I^orway to Mediterranean. Mogador. ? SenegaL
Japan.
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Syndosmya alia (W. ^"'ood). {Scrolicidaria alha^ Jeffreys, B. C.)

i., ii., iii., iv., v., vi.

Generally distributed in sand and mud round the coast.

Var. curta, Jeffreys. Larne (Jeffreys, '63) : Strangford Lough

(Waller, f. Jeffreys, '63). Var. oUonga, Marshall. Bantry Bay

(Marshall, '97).

Distribution.—Loffoden I. to Mediterranean. Azores. Morocco.

^Y. Africa, "Talisman" (Locard).

\_Syndos)nya longicaUus (Scacchi).]

. . . iv., . .

iv. " Porcupine" Exp., 1869, 113-458 fms. (Jeffreys, '8i).

Distrihution.—Loffoden I, to Mediterranean. Azores. "\V.

Africa. Canaries. Kew England (Verrill). GraK of Mexico (Dall).

Syndosmya nitida (Miiller). {Scrolicularia nitida, Jeft'reys, B. C.)

i., ?ii., iii., iv., v., vi.

i. Off Ballycastle, living (Chaster, '97a) : Larne Lough, 4-5 fms.,

living (Hyndman, '59) : off Belfast Lough, living, rare

(Hyndman, '58): Turbot Bank, &c., dead (Hyndman, '58, '59):

Belfast Lough, a valve found in a plaice (Getty, f . Thompson,

'56): Strangford Lough, 6 fms., two specimens (Hyndman and

Thompson, f. Thompson, '56) : Strangford Lough, 15 fms., and

off entrance, 25-26 fms., living (Dickie, '58).

ii. ? Near Baldoyle (Hart, '92).

iii. E.I. A. Exp., 1885, off Galley Head, 54 fms., and off Baltimore,

30 fms. (Chaster, '98) : off Cape Clear, 60 fms. (M'Andrew, f.

Forbes & Hanley, '53).

iv. "Porcupine" Exp., 1869, 85-808 fms. (Jeffreys, '81): E. L A.

Exp., 1885, 1886, 1888, 5-345 fms. (Swanston, '86, Chaster,

'98, A. E. K) : E. D. S. Fish. Survey, 1891, Kenmare Eiver

(Jordan).

V. Galway Bay (Dublin Mus., pres. by A. G. Melville) : Birterbuy Bay
(Barlee and Farran, f. Forbes & Hanley, '53) : Killary Bay,

two specimens (Forbes, &c., f. Thompson, '56) : "Porcupine "

Exp., 1869, 85-183 fms. (Jeffreys, '81). Yar. ovata, Jeffreys.

Birterbuy Bay (Barlee and Jeffreys, f. Jeffreys, '63).

vi. "Porcupine" Exp., 1869, Donegal Bay, 25-40 fms. (.Jeffreys, '81).

Bistrilution.—Iceland. Finmark to Mediterranean. Between

Gibraltar and Azores, " Josephine." Morocco.
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Syndosmya prismatica (Montagu). {Scrolicularia prismatica, Jeffreys,

B.C.)

i., ii., iii., iv., [v.], yi.

i.-iy. Generally distributed on sandy coasts, but sparingly.

V. "Porcupine" Exp., 1869, 173 fms. (Jeffreys, '81).

vi. Enniscrone, a few valyes (Miss A. "Warren, '92).

Distribution.—Iceland. Einmark to Mediterranean.

Synclosmya tenuis (Montagu). [Scrolicidaria tenuis, Jeffreys, B. C.)

i., ii., . . v., yi.

i. Larne Lougb (Thompson, '56).

ii. Lissenball, near Swords (Adams, '78) : Portmarnock (Warren, f.

Thompson, '56).

y. Birterbuy Bay (Earran, f. Thompson, '56).

yi. Eahan and Inch I., co. Donegal, rare (Hart, '92).

Distribution.—Norway. British Isles to Mediterranean.

Eamily.

—

Donacit)^,

Donax vittatus (Da Costa).

i., ii., iii., iy., y., yi.

Generally distributed and common on sandy shores.

Var. truncata, Marshall. Magilligan (Waller Coll. in Dublin

Mus.) : south and west of Ireland (Marshall, '97) : Killala Bay (Miss

A. Warren, '95).

Distribution.— S'orway to Mogador. ? Mediterranean.

Donax varieyatus (Gmelin). {D. politus, Jeffreys, B.C.)

. ii., iii., iy., y., .

ii. Dublin Bay (Leach, '52).

iii. Cork (Leach, '52).

iy. Bantry Bay (Humphreys, '45
; Leach, '52

; &c.).

V. Connemara (Brown, '44) : Aran I. (Barlee, f. Thompson, '56) :

Boundstone (Dublin Mus., coll. by A, G. More).

Distribution.—S. England and Ireland to Mediterranean.
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Family.

—

Mesodesmatid^.

Ervilia castanea (Montagu). {Amphiclesma castaneum, Jeffreys, B. C.)

• • iii-> iv., v., .

iii. Cork (Humphreys and Jeffreys, f. Jeffreys, '63).

iv. E.I. A. Exp., 1885, Berehaven, 5-25 fms. (Chaster, '98).

V. Coast of Galway, with the valves united (Barlee, f. Thompson,
'56).

Distribution.—Belgium. S. England and Ireland to Mediterranean.

Azores, Madeira. Canaries. C. Yerd I., " Talisman."

Family.

—

Mactkidjb.

Mactra solida, Linue.

i., ii., iii., iv., v., vi.

Generally distributed on sandy coasts in the littoral zone, and

common.

Yar. truncata, Montagu. Generally distributed. Yar. elliptica,

Brown. Generally distributed, but in deeper water than the typical

form.

Distribution.—Iceland. Einmark to Spain. ? Mediterranean.

Mactra subtruncata (Da Costa).

i., ii., iii., iv., v., vi.

Generally distributed, but not so common as the preceding species.

Yar. striata, Brown. Strangford Lough (Brown, '44) : Irish coasts

(Jeffreys, '63). Yar. ittcsqualis, Jeffreys. Strangford Lough (Adair,

f. Jeffreys, '63).

Distribution.—Einmark to Mediterranean. Mogador. ? Madeira.

Canaries.

Mactra stultorum, Linne.

i., ii., iii., iv., v., vi.

Generally distributed on sandy coasts in the littoral zone, and very

common.

Yar. cinerea, Montagu. Magilligan (Thompson, '56) : Portmarnock

(Walpole, '53a; Thompson, '56; Adams, '78): Youghal (Ball, f.

Thompson, '56).

Distribution.—K'orway to Mediterranean. Mogador. Canaries

E.I.A. PEOC, SEK. III., vol,. V. 2 T
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Family.—YENKHiDiE.

Meretrix chione (Linne). {Venus cMone, Jeffreys, B. C.)

. ii., ....

ii. Dalkey Sound, 14fms., one valve (Walpole, '52).

Distrilution.— S. and "W. England, "Wales, and Ireland to Mediter-

ranean. Azores. W. AMca, " Talisman " (Locard). Madeira.

Canaries.

Gouldia minima (Montagu). {Circe minima, Jeffreys, B. C.)

i., ii., iii., iv., v., vi.

i. Generally distributed, but not common.

ii. Portmarnock, very rare (Warburton, "Wbitelaw, and Walsh, '18)

:

Dublin Bay (Turton, '19
; Waller, f. Kinahan, '61) : Dalkey

Sound, very rare (Walpole, '53a").

iii. Youghal, very rare (Miss M. Ball, f. Thompson, '56) : B.I. A.

Exp., 1886, off S. coast of Cork, 39^-551 fms. (Chaster, '98).

iv. Bantry Bay (Humphreys, '45
; Barlee and M'Andrew, f.

Thompson, '56).

v. Miltown Malbay, rare (Harvey, f. Thompson, '56) : Birterbuy Bay
(Walpole, '52

; Earran and Barlee, f. Thompson, '56) : Eound-
stone (Alcock, '65

; D'Arcy W. Thompson ; Dublin Mus.).

vi. Erris, co. Mayo (Miss Bingham, f. Thompson, '56) : Killala Bay
(Miss A. Warren, '92).

Distrilution.—Norway to Mediterranean. Azores. W. Africa,

" Talisman" (Locard). Madeira. Canaries.

Dosinia exoleta (Linne). ( Venus exoleta, Jeffreys, B.C.)

i., ii., iii., iv., v., vi.

Very common all round the coast in sandy bays, &c.

Distribution.—Finmark to Mediterranean. Senegal.

Dosinia lincta (Pulteney). ( Venus lincta, Jeffreys, B. C.)

i., ii., iii., iv., v., vi.

Generally distributed all round the coast and common.

Distrilution.—Iceland. Loffoden I. to Mediterranean. Morocco.
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Venus verrucosa, Linne.

i., ii., iii., iy., v., vi.

i. Magilligan, a young shell (Hyndman Cab., f. Thompson, '56).

ii. Balbriggan, Portmarnock, and Dublin Bay (Brown^ '44) : Bray
(Turton, f. Thompson, '56) : Wexford, rare (Brown, '18).

iii. Yonghal (JefPreys, f. Forbes & Hanley, '53): south of Ireland,

common (Jeffreys, '63): E. I. A. Exp., 1885, off Baltimore,

30 fms. (Chaster, '98) : off Sherkin I., valves (A. E. N.).

iv. Generally distributed.

V. Coast of Clare (Ball, f. Thompson, '56
; Jeffreys, '63) : Birterbuy

Bay (Farran, f. Thompson, '56) : Eoundstone (Alcock, '65) :

Clifden Bay (Hyndman and Thompson, f. Thompson, '56) :

west of Ireland, common (Jeffreys, '63).

\\. Ballysodare, co. Sligo (Mrs. Hancock, f. Thompson, '56) : l^arin,

CO. Donegal, one valve (Mrs. Tatlow, '99).

Distrihution.—British Isles to Mediterranean, Canaries. C. Yerd I.

Africa, America, and Indian Ocean.

Venus casina, Linne,

i,, ii., iii., iv., v., vi.

Generally distributed all round the coast.

Bistrilution,—Finmark to Mediterranean. Azores. Madeira,

Canaries,

Venus fasciata (Da Costa).

i., ii., iii., iv., v., vi.

Abundant all round the coast in sand and gravel,

Yar. racliata, Jeffreys. Bantry Bay and off Aran I., Galway Bay
(Jeffreys, '63).

Distriiution.—Finmark to Mediterranean. Madeira. iN". Japan.

Ve7ius gallina, Linne.

i., ii., iii., iv., v., vi,

Yery common on sandy ground all round the coast.

Yar. lammosa, Montagu, Probably generally distributed.

Distribution.—Iceland, Finmark to Mediterranean, Caspian.

Mogador. IST. Japan.

2 T 2
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Venus ovata, Pennant.

i., ii., iii., ir., v., yi,

Yery common all round the coast, and at all depths.

Distribution.—Iceland, Finmark to Mediterranean. Azores. W.
Africa, " Talisman " (Locard).

Lucinopsis imdcda (Pennant).

i., ii., iii., iv., y., vi.

i. jSIagilligan (rare, Miss H. Gfalwey, '88
; fresh specimens,

Eev. J. D. Palkiner, f. Praeger) : Portrush, a fresh specimen

(Miss Richardson, f. Praeger, '89) : oif Ballycastle, living

(Chaster, '97a): Belfast Lough and off Maidens, dead (Synd-

man, '58, '59) : Belfast Lough (Brown, '18
; Grrainger, '59) :

off White Head, valves united (Swanston, f. Praeger, '89)

:

Cultra, a dead valve (Praeger).

ii. Dublin coast, generally distributed on sandy shores.

iii. Toughal (Ball, f. Thompson ms.) : Cork (Humphreys, '45) : off Cape

Clear, 30 fms., living (M'AndrcTV, f. Porbes & Hanley, '53).

iv. South of Calf I. (A. E. IS..) : Bantry Bay (Humphreys, '45
;

M'Audrew Coll., f. Cooke, '82) : Yentry Harbour (More, '70) :

R. I. A. Exp., 1885, 1886, 5-48 fms. (Swanston, '86, Chaster,

'98). Yar. mqualis^ Jeffreys. Bantry Bay (Humphreys, f.

Jeffreys, '63).

V. Birterbuy Bay (Farran, f. Thompson ms.) : Killary Bay (Thomp-

son, '56) : "Porcupine" Exp., 1869, 183 fms. (Jeffreys, '81).

Yar. ventrosa, Jeffreys. Aran I. (Barlee, f. Jeffreys, '63).

vi. PuUaheeny, one valve (Miss A. "Warren, '92) : Buncrana, &c.

(Hart, '92) : Rathmullan and Buncrana (Rev. J. D. Ealkiner,

f. Praeger).

Distribution.—Einmark to Mediterranean. Mogador.

Tapes virgmeus (Linne).

i., ii., iii., iv., v., vi.

Frequent in sand and among nuUipores.

Yar. sarniensis, Turton. Generally distributed. Yar. elongata,

Jeffreys. Larne (Hyndman, f. Jeffreys, '63) : Belfast Lough (Belfast

Mus., f. Praeger, '89) : Bantry Bay (Jeffreys. '63).

Distribution.—Finmark to Mediterranean.
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Tapes geograpMcus (Chenmitz). {T. pullastra, Jeffreys, B. C.)

i., ii., iii., iv., v., vi.

All the records refer to the northern form, the var. pullastra^

Montagu, which is ahundant round the coast in the littoral zone.

Yar. perforans, Montagu. Generally distributed in holes and

crevices of rocks. Yar. ovata, Jeffreys. Cork (Humphreys, f. Jef-

freys, '63). Yar. oUonga, Jeffreys. Cork (Wright, f. Jeffreys, '63)

:

Bundoran (Jeffreys, '63).

Distribution.—Finmark to Mediterranean. Mogador. Cape of

Good Hope. Japan.

Tapes decussatus (Liune).

i., ii., iii., iv., v., vi.

i. Portrush, a specimen with the valves united (Miss Bichardson, f.

Praeger, '89) : Belfast Lough, opposite Jordanstown, dug out

of the sand in the living state (Grainger, '59) : Belfast Lough,

in the alluvial deposit, dead, rare, and not known to be now
L'ving in the Lough (Hyndman, '58) : Strangford Lough, fresh

looking single valves (Praeger). It appears to be very rare in

the living state in this province,

ii.-vi. Common and generally distributed in sand, &c., near low-

water mark.

Yar. quadratigula, Jeffreys. Cork (Humphreys, f. Jeffreys, '63) :

Bantry Bay (Barlee, f. Jeffreys, '63).

Distributio7i.—Norway to Mediterranean. N. Japan, Indian and

Pacific Oceans.

Tapes aureus (Gmelin).

i., ii., iii., iv., v., vi.

i. Portrush, fresh specimens (Miss Bichardson, f. Praeger, '89) : Bel-

fast Lough, living, common (Hyndman, '58
; Grainger, '59) :

Turbot Bank, dead, rare (Hyndman, '58) : Carrickfergus Bay
(Macdonnell, f. Brown, '18

; not uncommon, Kinahan, f.

Waller in Is^at. Hist. Eev., vi., 1859 (Froc), p. 86) : Holywood
and Cultra, single valves (Praeger) : Strangford Lough, living

(Thompson, '56
; Praeger) : Strangford Lough, 7-20 fms.,

dead (Dickie, '58).

ii. Malahide (Adams, '78): Portmarnock (Turton, f. Brown, '18;

Sanders in ISTat. Hist. Kev., vi., 1859 {Proc), p. 86) : Dublin

Bay (Turton, f. Brown, '18) : Clontarf, in the blue clay

(Turton, '19, sub Vetias nitens and V. cenea).
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iii. Youghal (Ball, f. Forbes & Hanley, '53) : Youghal and Cork

(Leach, '52) : E.I.A. Exp., 1886, Glandore Harbour, 4 fms.

(Chaster, '98) : off Sherkin I. (A. E. N.). Var. qmdrata,

Jeffreys. Cork (Humphreys, f. Jeffreys, '63).

iv. Generally distributed. Yar. ovata, Jeffreys. Bantry Bay (Jeffreys,

'63).

y. Coast of Clare (Ball, f. Thompson, '56): "Porcupine" Exp.,

1869, Galway Bay, 15-20 fms. (Jeffreys, '81) : Birterbuy Bay
(Farran and Barlee, f. Forbes & Hanley, '53) : Eoundstone

(Alcock, '65) : Clifden and Clew Bays (Thompson, '56).

vi. " Porcupine" Exp., 1869, Donegal Bay, 25-40 fms. (Jeffreys, '63)

:

Killybegs (Mrs. Tatlow, '99) : Mweelfinn, Sheephaven (Hart,

'92) : Lough Swilly (Swanston, f. Praeger, '89
; Hart, '92).

Listrihution.—Loffoden I. to Mediterranean.

Venerupis irus (Linne).

. ii., iii., iv., v., vi.

ii. Howth, imbedded in limestone (Turton, '19): east of Ireland

(Jeffreys, '65).

iii. Tramore Bay (Walpole, '52) : Clonea, near Dungarvan (Farran,

'60) : Youghal (Ball, f. Brown, '44
; Humphreys, '45) : south

of Ireland (Jeffreys, '65).

iv. Coast of Kerry (Dublin Mus., coll. by A, G. More).

V. Coast of Clare (Kinahan in Proc. N.H. S. Dublin, in., 1863,p. 103)

:

Miltown Malbay (Harvey, f. Thompson, '56) : Birterbuy Bay,

living (Farran, '45) : Eoundstone (D'Arcy W. Thompson)

:

Achill I. (Mrs. Tatlow & Praeger, '98): west of Ireland

(Jeffreys, '65).

vi. Killala Bay, very common (Miss A. "Warren, '92) : Bundoran

(Thompson Coll. in Belfast Mus., f. Praeger, '89
; Waller Coll.

in Dublin Mus.).

Bistrihution.—S. England, Wales, and Ireland to Mediterraneau.

Madeira. Canaries.

Family.

—

Caediid^.

'iCardium actdeatum, Linne.

. ii., ....
ii. Portmarnock and Dublin Bay (Brown, '18, '44). Probably an

error.

Distribution.—? Norway. British Isles to Mediterranean. Mogador.

Madeira (Watson).
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Cardium echinatuvi, Linne.

i., ii., iii., iv., v., vi.

i. Generally distributed.

ii. Dublin coast, common : Courtown, co. "Wexford (Mrs. Tatlow) :

coast of Wexford (Dublin Mus.). Yar. expansa, Je&eys.

Dublin Bay (Warren, f. JeSreys, '63).

iii. Youghal (Miss M. Ball, f. Thompson ms.) : Cork (Humphreys, '45
;

Leach, '52) : "Porcupine" Exp., 1869, 74 fms. (Jeffreys, '81)

:

E.I. A. Exp., 1885, 1888, off S. coast of Cork, 30-50 fms.

(Chaster, '98, A. E. I^.).

iy. Generally distributed.

V. Eoundstone (Alcock, '65
; Standen, '95) : Achilll. (Mrs. Tatlow &

Praeger, '98) : "Porcupine " Exp., 1869, 85-183 fms. (Jeffreys,

'81).

vi. KillalaBay, common (Miss A. Warren, '92) : E. D. S. Fish. Survey,

1890, Inver Bay (Holt, '92) : Lough Swilly (Hart, '92; Eev.

J. D. Ealkiner, f. Praeger).

J)istrihdion.—Iceland. Einmark to Mediterranean. Morocco.

Madeira. Canaries.

Cardium tuhercuhtwn, Linne.

. . iii., iv., . .

iii. Youghal and Cork (Leach, '52).

iv. Bantry Bay (Leach, '52
; Humphreys, f. Jeffreys, '63) : Dingle

Bay (Leach, '52).

Leach's records are doubtful ; this species may have been con-

founded with C. echinatum.

Distribution.—British Isles to Mediterranean. Madeira. Canaries.

Cardium exiguum, Gmelin.

i., ii., iii., iv., v., vi.

i. Generally distributed.

ii. Lissenhall, near Swords (Adams, '78) : Portmarnock (Brown, '18
;

Warren, f. Adams, '78
; Hart, '92): Dublin Bay (Turton, '19;

Kinahan, '61) : Cahore, co. Wexford (Miss Massy).



644 Proceedings of the Royal IrisJi Academy.

iii. Cork Harbour (Humphreys, '45
; &c.) : Cove, co. Cork (Turton,

'19): E.I. A. Exp., 1886, GlancTore Harbour, 4 fms., and

off S. coast of Cork, 2>%-b2^ fms. (Chaster, '98, A. K. N.) :

Sherkin I. (A. E. I^.).

iy. Bantry Bay (Miss Hutchins, f. Leach, '52
; Humphreys, f. Forbes

& Hanley, '53): Kenmare Biver (Praeger, '99): Dingle Bay
(Leach, '52): Dingle (Cockerell, '85): E. L A. Exp., 1885,

1886, Ballinskelligs Bay, and 3^-44 fms. (Chaster, '98).

V. Generally distributed.

vi. Enniscrone, a few specimens (Miss A. Warren, '92) : "Porcupine'*

Exp., 1869, Donegal Bay, 25-40 fms. (Jeffreys, '81): l^arin,

CO. Donegal, very rare (Mrs. Tatlow, '99) : Mweelfinn, Sheep-

haven, dead valves sparingly (Hart, '92) : Fort Stewart, Lough

Swilly (Praeger).

Distribution.—Finmark to Mediterranean. Madeira (Nobre).

Cardium fasciatum, Montagu,

i., ii., iii., iv., v., vi.

i. Generally distributed.

ii. Dundalk Bay (Hyndman, f. Thompson, '56) : Portmarnock (War-

ren Coll., f. Thompson, '56) : Dublin coast (Hart, '92) : Dublin

Bay (Turton Cat., f. Thompson, '56; Kinahan, '61): Dalkey

Sound (Walpole, '52; Adams, '78; A. E.N.): Killiney Bay,

frequent (Walpole, '53a).

iii. Dungarvan (A.E.IST.) : Cork Harbour (Humphreys, '45
; frequent,

Wright & Carroll, '52) : E. I. A. Exp., 1885, 1886, off S. coast

of Cork, 30-54 fms. (Chaster, '98).

iv. Bantry Bay (Humphreys, f. Forbes & Hanley, '53) : in or near

Bantry Bay (M'Andrew, f . Thompson, '56) : "Porcupine" Exp.,

1869, 808 fms. (Jeffreys, '81) : E. I. A. Exp. 1885, 1886, 1888,

4-48 fms. (Chaster, '98).

V. Birterbuy Bay (Walpole, '52
; Barlee, f. Thompson, '56) : Eound-

stone (Alcock, '65
; D'Arcy W. Thompson).

vi. Enniscrone, valves (Miss A. Warren, '92) : Ballysodare, co. Sligo

(Mrs. Hancock, f. Thompson, '56) : Donegal Bay (Dublin

Mus.) : Donegal shores, not unfrequent (Hart, '92).

Distribution.—Iceland. Finmark to Mediterranean. ? Azores.

Mogador. Canaries. Cape of Good Hope (Sowerby).
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Cardium nodosum, Turton.

i., ii., iii., iv., v., vi.

i. Off Black Head, 25 fms. (Hyndman, '59) : Belfast Lough (Hyndman
and Thompson, f. Thompson, '56

; Hyndman, '58) : Turbot

Bank, dead (Hyndman, '58, '59) : off Copelands, 12 fms.,

living (Hyndman, '59) : Strangford Lough (Hyndman and

Thompson, f. Thompson, '56) : Stiangford Lough, 7-20 fms.,

and off entrance, 12-20 fms., living, common (Dickie, '58).

ii. Ireland's Eye (Hyndman, f.Thompson, '56) : Dublin Bay (Kinahan,

'61
; Dublin Mus.) : Dalkey Sound (Walpole, '52

; Adams, '78)

:

Killiney Bay ("Walpole, '53a).

iii. E. LA. Exp. 1886, Glandore Harbour, 4 fms. (Chaster, '98,

A. R. N.).

iv. Bantry Bay (Humphreys, f. Forbes & Hanley, '53 ; Thompson,

'56) : Glengariff (Marshall, '97) : Valentia (Cockerell, '87) :

R. D. S. Fish Survey, 1890, off the Skelligs, 80 fms. (Jordan) :

R. I. A. Exp. 1885, 1886, Ballinskelligs Bay, and 3^-25 fms.

(Chaster, '98). Yar. ovata, Jeffreys. Bantry Bay (Marshall,

'97).

v. Grenerally distributed.

vi. Killala Bay (Miss A. Warren, '92).

Distrilution.—Finmark to Mediterranean. Morocco, " Travail-

leur " (Locard).

Cardium edule, Linne.

i., ii., iii., iv., v., vi.

Common everywhere in sandy bays.

Var. rustica, Chemnitz. Aran I. (Ball, f. Forbes & Hanley,

'53): "Porcupine" Exp., 1869, Galway Bay, 15-20 fms.

(Jeffreys, '81).

Bistrihution.—Iceland. Finmark to Mediterranean. Caspian.

Morocco. Canaries.

Cardium minimtmi, Philippi.

i., ii., iii., iv., v., vi.

i. Off Ballycastle, dead (Chaster, '97a) : Larne Lough, 4-5 fms., and

Turbot Bank, dead (Hyndman, '58, '59) : off South Rock, co.

Down, 50 fms. (Hyndman, f. Thompson, '56, sub C. Loveni) :

Strangford Lough, 7-20 fms., dead, very rare (Dickie, '58),
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ii. In stomachs of sole and plaice taken off the east coast (FaiTan, f

.

Thompson, '56, snh C.Loveni): Portmarnock (^Marshall, '97):

off Dublin Bay, very rare ("Walpole, '53a).

iii. E.D. S. Fish. Survey, 1890, off BaUycottin (A. R. X.) : E. LA.
Exp., 1888, off Glandore, 53 fms. (A. E. X).

ir. In or near Bantry Bay (IE'Andrew, f. Thompson, '56, sub C.

Loveni): "Porcupine" Exp., 1869, 85-722 fms. (Jeffreys,

'81): E.I. A. Exp., 1886, off DurseyHead, 93fms. (A. E. T^T.)

:

"Plying Fox " Exp., 1889, 1000 fms. (Smith, '89).

V. Aran I. (Barlee, f. Jeffreys, '58) : BirterbuyBay (Farran,f. Thomp-
son, '56, sub C. Loveni): "Porcupine" Exp., 1869, 85-422

fms. (Jeffreys, '81).

Ti. E. D. S. Fish. Sui-yey, 1890, Inrer Bay (Holt, '92).

Distrihution.—Finmark to ^Mediterranean. !51orocco, " Travail-

leur" (Locard).

CardiuM norvegicum. Spengler.

i., ii., iii., iv., v., vi.

Generally but sparingly distributed round the coast.

Tar. giliha, Jeffreys. Bantry Bay (Jeffreys, '63), Yar. rotunda^

Jeffreys. Birterbuy Bay (Barlee, f. Jeffreys, '63).

Didrihution.—Finmark to ITediterraneau. V. Africa, iladeira.

-Canaries. C.Yerdl., "Challenger."

Family.—PsAiiiioBiii)^.

Psammohia ferroemhs (Chemnitz).

i., ii., iii., iv., v., vi.

Generally distributed round the coast in sand and among nullipores.

Distrihution.—Iceland. Finmark to ^Mediterranean. X. "W. Africa.

Azores. Canaries.

The generic name Gari of Schumacher slightly antedates Lamarck's

name Psammolia and has been sometimes adopted.

Psanirnolia costidata, Turton.

i., . iii., iv., v., .

i. Turbot Bank dredged sand, a single valve (Jeffreys, f. Hyndman,
'59).

iii. Cork (Humphreys, f. Forbes & Hanley, '53 and Jeffreys, '63).

iv. Bantry Bay (Humphreys, '45).
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v. Birterbuy Bay ("Walpole, f. Jeffreys, '63): " Porcupine" Exp.,

1869, 208 fms. (Jeffreys, '81).

Distribution.—Norway to Mediterranean. Azores, "Hirondelle."

Morocco. Madeira. Canaries.

Psammolia tellinella, Lamarck,

i., ii., iii., iv., v., vi.

i. Generally distributed in sand, &c.

ii. Dublin coast (Hyndman and Thompson, f. Thompson, '56) : Port-

marnock, (Brown, '44
; Warren, f. Thompson, '56

; A. Maealis-

ter, f. Adams, '78) : Dublin Bay, very common (Kinahan, '61)

:

Dalkey Sound and Killiney Bay (Walpole, '53a).

iii. Youghal and Cork (Humphreys and Jeffreys, f . Porbes & Hanley,

'53) : R. I. A. Exp., 1886, Glandore Harbour, 4 fms. (Chaster,

'98, A. B. jST.)
: Sherkin I. (A. R. K).

iv. Generally distributed. Common in Bantry Bay.

V. Aran I. (Barlee, f. Thompson, '56) : Birterbuy Bay (Walpole, '52
;

Farran and Barlee, f. Thompson, '56) : P. D. S. Pish.

Survey, 1890, Roundstone (A. R. ]^.) : Roundstone (D'Arcy W.
Thompson).

vi. Inisbarnog, co. Donegal, one specimen (Mrs. Tatlow, '99).

Disirihution.—Loffoden I. to Mediterranean.

Psammolia vespertina (Chemnitz).

i., ii., iii., iv., v., vi.

i. Magilligan, a single valve (Mrs. Tatlow, f . Praeger) : Larne Lough
(Thompson, '56) : Dalepoolin, a fine fresh specimen with valves

united (Grainger, '59) : Cultra, eo. Down, fresh valves (Praeger,

'89): Strangford Lough, a single valve (Praeger).

ii. Portmarnock (Turton, f. Thompson, '56
; Baily, '65) : Dublin Bay

(Turton, '19): "in several situations on the eastern coast of

Ireland" (Brown, '44). These records require confirmation.

iii. Youghal (Ball, f. Thompson, '56) : Cork Harbour, one specimen

(Humphreys, '45) : Lough Hyne, co. Cork (Dublin Mus,, pres.

by Mrs. Townsend).

iv., V. Generally distributed. Var. lactea, Jeffreys. Kenmare River

(Jeffreys, '63). Yar. livida,Je&ejs. Bantry Bay (Humphreys,

f. Jeffreys, '63).
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vi. PuUaheeny, Killala Bay (Miss A. Warren, '92) : between
Buncrana and Fahan, two speciraens (Hart, '92) : Eathmullau,

living (Grrainger and Falkiaer, f. Praeger).

Distrilution.—ISTorway to ilediterranean. llogador. ? Senegal.

Canaries. Cape of Grood Hope (Sowerby).

Paniily.—ItxiD^.

Mya arenaria, Linne.

i., ii., iii., iv., v., vi.

Abundant in sand and mud in tbe littoral zone all round tbe coast.

Distrilution.—Arctic seas in both bemispheres to "W. France and

C. Hatteras. IS^. Pacific.

Mya truncata, Linne.

i., ii., iii., iv., v., vi.

Common in sand and mud all round tbe coast.

Var. ciblreviata, Jefceys. Antrim coast, 80 fms., a young live

specimen (Jefceys, '65).

Distrilution.—Arctic seas in both bemispberes to Portugal and

New England. ? ]\Iediterranean. j^. Pacific.

Splienia Binyhami, Turton.

i., ii., iii., iv., v., vi.

i. Off Ballyeastle, living (Cbaster, '97a): Turbot Bank, living, rare

(Hyndman, '58) : Belfast Lougb, not uncommon, dead (Hynd-

man, '60) : Groomsport ("Waller Coll. in Dublin !Mus.).

ii. Dalkey Sound, a living specimen (Kinaban, '61): Dalkey Sound,.

14 fms., in tbick valves of Ostrea eclulis (Walpole, '52) : Bray,-

two valves (Harvey, f. Tbompson, '56).

iii. Cork Harbour- (Wrigbt & Carroll, '52): P.. I. A. Exp., 1886,

Glandore Harbour, 4 fms., valves (Cbaster, '98).

ir. E. I. A. Exp., 1886, Long Island Sound, 2,^-5 fms., and Bere-

baven, 5-20 fms., valves (Cbaster, '98) : Yalentia (Cockerell,.

'87).

V. BirterbuyBay (Barlee, f. Tbompson, '56).

vi. Carrabubbuck, EJillala Bay, valves (Miss A. Warren, '92).

Distrilution.—Lofi'oden I. to Mediterranean.
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Corhda gilha (Olivi).

i., ii., iii., iv., v., vi.

Common all rouml the coast in the laminarian zone and deeper

•water.

Yar. rosea, Bro-wn. OfP Dublin Bay (Walpole, '53) : Dalkey Sound,

living (Adams, '60): "Porcupine" Exp., 1869, 808 fms. (Jeffreys,

'81): E. I. A. Exp., 1885, S.W. Ireland, 70-79 fms. (Swauston, '86).

Dutribution.—Finmark to Mediterranean. Canaries.

Corhulomya mediterrcmea (Costa). (
Corhda mediterranean Jeffreys, B.C.)

. . iii., . . .

iii. Cork, valres only (Humphreys, f. Jeffreys, '65, '81) ; the

specimens may have been imported in ballast with Petricola

lithophaga (Jeffreys, '65).

Distribution.—Channel Isles. S. Ireland. Mediterranean.

Lutraria elliptica., Lamarck.

i., ii., iii., iv., v., vi.

Common all round the coast in sand and mud in the laminarian zone.

Var. alterutra, Jeffreys. Coast of Galway (King, f. Jeffreys, '63).

Distribution.—Norway to Mediterranean.

Ltitraria oblonga (Chemnitz).

i., ii., iii., iv., . .

i. Magilligan (Il3mdman, f. Thompson, '56).

ii. Specimens supposed to be from Lambay I. are in Warren Coll. in

Dublin Mus.

iii. About Cove, rare (Turton Cat., f. Thompson, '56).

iv. Bantry Bay (Humphreys, '45).

Distribution.—S. England and Ireland to Mediterranean. Mogador.

Senegal. C. Yerd I. Cape of Good Hope (Sowerby).

Eamily.

—

Solenid^.

Solenocurtus candidus (Renier). (Solecurtus candidus, Jeffreys, B.C.)

i., ii., . iv., v., .

i. Magilligan, two single valves (Grainger, f. Praeger): TurbotBank
sand, dead (Hyndman,'60): Strangford Lough (Waller Coll. in

Dublin Mus.) : off entrance to Strangford Lough, 12-15 fms.,

dead, very rare (Dickie, '58).
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ii. Portraarnock (Lloyd, f. Thompson, '56; Adams, '78): Howth
(Tardy, f.Turton, '19) : DublinBay, single valves (Kinahan, '61).

iv. Bantry Bay, common.

V. Off Birterbuy Bay (Farran, '55) : Eoundstone (Alcock, '65).

Distrihution.—Shetland to llediterranean. Madeira. Canaries.

Sohnociirtus antiquatus (Pulteney). [Solecurtus antiquatus, Jeffreys^

B.C.)

i., ii., iii., iv., v., .

i, Red Bay and Larne Lough (Thompson, '56) : off Black Head, 20

fms., dead, but valves fresh and united (Hyndman, '58) : off

Black Head, 15 fms., dead (Hyndman, '59): Turbot Bank,

dead, rare (Hyndman, '58): Strangford Lough, 8-10 fms.,

(Thompson, '56) : Strangford Lough, 4-25 fms., and off

entrance, 12-15 fms., dead (Dickie, '58).

ii. Dublin coast (Ball, f. Thompson, '56) : off Skerries, trawled

(Walpole, '52): Portmarnock (Brown, '18): Dublin Bay(Tur-
ton, '19, sub Solen fragilis ; Brown, '44) : Dalkey Sound (Wal-

pole, '53; valves, Kinahan, '61): Killiney Bay (Walpole, '53).

iii. E. I. A. Exp., 1885, off Galley Head, 54 fms. (Chaster, '98).

iv. Bantry Bay (Leach, '52): E. I. A. Exp., 1886, Berehaven, 5-10

fms., and Yalentia Harbour, 4-7 fms. (Chaster, '98, A. R. N.).

Y. Off Birterbuy Bay (Earran in Proc. IS. H. S., Lublin, i., 1860,

p. 148).

Distrihution.—Sweden to Mediterranean. Morocco, "Talisman"
(Locard). Madeira. Canaries.

CeratisoUn legumen (Linne).

i., ii., iii., iv., v., vi.

i. Magilligan (Dublin Mus. ; Grainger, f. Praeger) : Belfast Lough, a

single valve in the lighthouse deposits (Millen, f. Grainger, '59) •

possibly recent : !N".E. Ireland, dead, very rare (Praeger, '92).

ii. j!!>rewcastle, co, Down (Belfast Mus. and Swanston, f. Praeger,

'89): coast of Louth (Thompson, '56) : Dublin coast (Brown,

'18; &c.) : plentiful on the east coast from Belfast to Cork

(Brown, '44) : east of Ireland (Jeffreys, '65) : Cahore, co.

Wexford (Miss Massy).

iii. South of Ireland (Leach, '52; Jeffreys, '65).

iv. Bantry Bay (Humphreys, '45).

V. West of Ireland (Jeffreys, '65) : Eoundstone (Standen, '95).
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vi. Killala Bay, frequently cast up alive after storms (Miss A. "Warren,

'92) : Lough Swilly shores, Horn Head, &c., frequent (Hart, '92).

Didrilution.—? Scandinavia. S. and W. England and Ireland to

Mediterranean. Mogador. ? Senegal. ? Guinea. Cape of Good

Hope (Sowerby).

Solen pellucidus^ Pennant.

i., ii., iii., iv., v., vi.

i. Common in sand and mud.

ii. Duudalk Bay (Hyndman, f. Thompson, '56) : Dublin coast (Tur-

ton Cat., f. Thompson, '56) : Portmarnock (Brown, '44; Hart,

'92): Dublin Bay (Dublin Mus.) : North Bull (Hart, '92):

Dalkey Sound (Adams, '78) : Killiney Bay (Walpole, '53a
;

Kinahan, '61).

iii. Cork Harbour, rare (Humphreys, '45) : E. I. A. Exp., 1888, off

S. coast of Cork, 50 fms. (A. R. ^.)\ o:ff Sherkin I., living

(A. E,. IS".) : off Cape Clear, 60 fms. (M'Andrew, f. Forbes &
Hanley, '53) :

'' Porcupine" Exp., 1869, 74 fms. (Jeffreys, '81).

iv. Generally distributed.

V. Bii-terbuy Bay, living (Walpole, '52) : R. D. S. Eish. Survey, 1890,

Blacksod Bay (A. Pt. Is^.) : "Porcupine" Exp., 1869, 165-

183 fms. (Jeffreys, '81).

vi. Donegal coast (Hart, '92) : Buncrana, living, common (Eev. J. D.

Falkiner, f. Praeger).

Distribution.—Loffoden I. to Mediterranean. Cape of Good Hope
(Sowerby).

8olen ensis, Linne.

i., ii., iii., iv., v., vi.

Common on sandy coasts.

Listrilution.—Finmark to Mediterranean.

Solen siliqiui, Linne.

Very common on sandy coasts.

Var. arcuata, Jeffreys. Many parts of coast of Ireland (Jeffreys,

'65). Monstr. Ballyholme, co. Down (Swanston, f. Chaster

in Irish Naturalist, vii., 1898).

Distribution.—Norway to Mediterranean.
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Solen vagina, Linne.

i., ii., iii., iv., v., vi.

i. Magilligan (Thompson, f. Forbes & Hanley, '53): Larne Lough,

a specimen (Thompson, '56) : ofl Bangor, co. Down, dead

(Patterson, f. Eorbes & Hanley, '53
; Hyndman, '58).

ii. Dublin coast, generally distributed.

iii. Cork Harbour (Humphreys, '45) : sandy beaches of co. Cork

(Thompson, f. Forbes & Hanley, '53).

iv. Bantry Bay, &c. (Humphreys, '45).

V. "Western coasts, Ireland (Brown, '44) : Eoundstone (Standen, '95).

vi. Lough Swilly, one perfect specimen (Hart, '92).

Distrihution.—Norway to Mediterranean. Azores. Cape of Good

Hope (Sowerby). ? Bed Sea.

Family.

—

Gltcimeeid^.

Saxicavella plicata (Montagu). {Panopea pUcata, Jeffreys, B. C.)

. . iii., iv., [v.], vi.

iii. K. I. A. Exp., 1885, ofE Baltimore, 30 fms. (Chaster, '98).

iv. Bantry Bay (Walpole and Jordan, f. Jeffreys, '69) : B. I. A. Exp.,

1885, 1888, Berehaven, 7 fms., and mouth of Kenmare Biver,

38-44 fms. (Chaster, '98, A. R. N.).

V. "Porcupine" Exp., 1869, 165-183 fms. (Jeffreys, '81).

vi. " Porcupine " Exp., 1869, Donegal Bay, 25-40 fms. (Jeffreys,

'81) : Mulroy Bay, valves, dredged (Darbishire, f. Praeger, '94).

Distribution.—Loffoden I. to Mediterranean. Madeira. Canaries.

Off Sahara, " Talisman." Corea (Marshall).

Saxicava rugosa (Linne).

i., ii., iii., iv., v., vi.

Generally distributed round the coast from low-water mark to great

depths, and very common ; also var. arctica, Linne.

Yar. prcecisa, Montagu. Killala Bay (Miss A. "Warren, '92). Var.

pholadis, Linne. Valentia (Cockerell, '87) : Killala Bay (Miss A.

"Warren, '92). Yar. cylindrica, S. "\Yood. "West coast of Ireland

(Marshall, '97).

Distrihution.—Cosmopolitan.
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Family.

—

Gasteoch^ntdje.

Gastroclmna dulia (Pennant).

iii. Tramore Bay, in limestone bonlders (Walpole, '52) : Clonea, near

Dungarvan, in limestone (Farran, '60) : Youghal, in limestone

(Ball, f. Thompson, '56) : Spike I., Cork Harbour (Humphreys,

'45) : south of Ireland (Jeffreys, '65).

V. Aran I. (Ball, f. Thompson, '56) : Birterbuy Bay, living, upon

valTesofZ2(^rfl'r/ff (Farran, '45) : Birterbuy Bay (Walpole, '52
;

Barlee, f. Forbes & Hanley, '53
; Yv'arren Coll. in Dublin Mus.) :

Eoundstone (Alcock, '65) : west of Ireland (Jeffreys, '65).

Distribution.—S. England, S. and W. Ireland to Meditei'ranean.

Madeira. Canaries. C. Verd I. St. Helena (Smith).

Family.

—

Puoladid^.

Pholas clactylus, Linne.

i. Near Carrickfergus Castle and other parts of Belfast Lough, living

(Thom^Dson, '56) : near Carrickfergus, living, also on co. Down
shore (Hyndman, '58) : Carrickfergus, Greenisland, and Cultra,

living (Praeger, '89) : Cultra, living (Grainger, '59).

ii. Portmarnock, single valves (Adams, '78
; Hart, '92) : Howth, one

valve (O'Kelly, f. Brown, '18): Dublin Bay (Kinahan, '61):

Merrion Strand (Walpole, '53a) : Greystones, rather scarce

(Mackintosh, '84).

iii. Clonea, near Dungarvan, in a submerged bog, one specimen

(Farran, '60) : Youghal (Ball, f. Thompson, '56) : Ballycottin

(in turf, living, S. "Wright, '54
; Miss Ball, f. Thompson, '56),

iv. Yalentia, in a submerged bog, living (Dublin Mus., pres. by

Eev. A. Delap).

v. Connemara (Dublin Mus.).

vi. Kinnegar, EathmuUan (Mrs. Batt, f. Hart, '92).

Distrihution.—?]^orway. British Isles to Mediterranean. Cape

of Good Hope (Sowerby).

Fholas Candida, Linne.

i,, ii., iii., iv., v., vi.

i. Belfast Lough, living, common (Thompson, '56
; &c.) : Strangford

Lough, 7-20 fms., dead, rare (Dickie, '58).
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ii. Portmarnock, valves (Adams, '78; Hart, '92) : nearHowth, a few

valves (Hart, '92): Dublin Bay, rare (Brown, '18): Merrion

Strand (Walpole, '53a) : Wexford (Hart, '92) : Cahore, co.

Wexford (Miss Massy).

iii. Woodstown, near Dunmore (Dublin Mus., coll. by Mrs. Tatlow) :

Clonea, near Dungarvan, in a submerged bog, living, numerous

(Farran, '60): Youghal (Ball, f. Thompson, '56): Ballycottin,

iu turf, living (S. Wright, '54).

iv. Kenmare Eiver (Praeger, '99) : Dingle (Cockerell, '85).

V. Birterbuy Bay (Parran, f. Thompson, '56).

vi. Buncrana (Hart, '92
; llev. J. D. Ealkiner, f. Praeger).

Distribution.—? Norway. British Isles to Mediterranean. Mogador.

Pholas 2^arva, Pennant.

i. Whitehouse Point, Belfast Lough (Ordnance collectors, f. Thomp-

son, '56) : in submerged peat, co. Down side of Belfast Lough,

dead (Drummond, f. Hyndman, '58).

ii. Portmarnock, single valves, formerly (Miss Willan, f. Hart, '92) :

Dublin Bay (Warren, f. Jeffreys, '65).

Bidri'bution.—British Isles to Mediterranean.

Pholas crispata., Linne.

i., ii., iii. . . .

i. Castle Chichester (Swanstou, f. Praeger, '89) : Belfast Lough

(Brown, '18
; &c.) : Bangor, co. Down, (S:c., in submerged peat,

living (Hyndman, '58) : Cultra, living (Praeger, '89).

ii. An estuary near Dublin, fine examples (Forbes & Hanley, '53) :

Portrane, single valves (Hart, '92): Malahide (Walpole, '53a;

J. Adair, f. Adams, '78) : Portmarnock (Brown, '18; Walpole,

'53a; Hart, '92) : near Lambay I., large specimens trawled, in

decayed wood (Ball in Nat. Hist. Eev., i., 1854 {Froc), p. 98)

:

Dublin Bay (Kinahan, '61) : Cahore, co. Wexford (Miss Massy).

iii. Clonea, near Dungarvan, in a submerged bog, living, numerous

(Farran, '60) : Youghal (in hard clay, Humphreys, '45
; Ball, f.

Thompson, '56) : Ballycottin (in hard clay, Humphreys, '45
;

in turf, living, S. Wright, '54; Miss Ball, f, Thompson, '56).

Distribution.—Iceland. Finmark to France. IST. E. America.

W. America. N. Japan.
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Pholadidea papyracea (Turton).

i., ii., iii., . . vi.

i. Portrush, two specimens (Ordnance Coll., f. Thompson, '56) :

Glenarm Bay (Trail, '77) : off the Maidens, 70-90 fms., living

(Hyndman, '59, '60, Jeffreys, '59) : Castle Chichester (Hynd-
man, f. Jeffreys, '65

; Praeger, '89) : Turbot Bauk, two single

valves (Hyndman, '58, sub Pholas striata). Yar. aiorfa,

Jeffreys. Off the coast of Antrim, 80 fms., in lumps of sand-

stone (Jeffreys, '59).

ii. A specimen was supposed to have been dredged between Howth
and Lambay I. (Thompson, '56).

iii. Clonea, near Dungarvan, one specimen in a submerged bog

(Farran, '60) : Ballycottin, in turf (S. Wright, '54).

vi. Pullaheeny, KillalaBay, a valve (Miss A. Warren, f. Marshall, '97).

DistriliUion.— S. England. Ireland to Spain. Morocco, " Talis-

man " (Locard).

Xylophaga dorsalts (Turton).

. ii., iii., iv., v., .

ii. Off Skerries, living (Walpole, '52) : Eingsend, Dublin Bay
(Harvey, f. Thompson, '56) : Dublin coast (Warren, f.

Thompson, '56).

iii. Waterford (Humphreys, f. Jeffreys, '65).

iv. Bantry Bay (Humphreys, f. Jeffreys, '65) : " Porcupine " Exp.,

1869, 364 fms., valves (Jeffreys, '81).

V. Pound stone (Waller Coll. in Dublin Mus.).

Distribution.—Loffoden I, to Mediterranean. Azores, " Hiron-

delle." Madeira (Watson). N. E. America.

Family.

—

Tekedinid^.

Teredo norvegica, Spengler.

i., ii., iii., . v., .

i. Belfast, in the bottom of a vessel arrived from the tropics (Thomp-
son, '56) : Belfast Lough, dead (Hyndman, '58) : Donaghadee,

living (Thompson, '56).

ii. Kingstown (Ball, f. Thompson, '56).

iii. Boumahon, co. Waterford (Brownrigg, '60) : Clonea, near Dun-
garvan, in roots of a fir tree in a submerged bog (Farran, '60).

V. Miltown Malbay, in drift timber (Thompson, '56) : Galway coast

(Standen, '95) : Achill I. (Thompson, f . Forbes & Hauloy, '53).

JDistrihution.—Finmark to Mediterranean. N. E. America.
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Teredo navalis, Linne.

i., . iii., . . .

i. Magilligan, occasional (Miss H. Gal^vey, '88) : Belfast, in the

timbers of a ship returned from a foreign voyage (Thompson,

'56).

iii. Cove, co. Cork (Humphreys, '45)
;
probably T. norvegica.

Didrilution.—jN'orway to Mediterranean. ]^ew Jersey to Texas

(Dall).

Teredo megotara, Hanley.

i., ii., iii., . v., vi.

i. "W'hitepark Bay, in drift "vrood (Chaster, '97a) : Lame, co. Antrim,

in drift wood (Patterson, f. Jeffreys, '60, sub T. nana) : in

drift wood dug up at Belfast (Hyndman, f. Jeifi'eys,'65). "Var.

excisa, Jeffreys, and var. stratior, Jeffreys. In drift wood dug

up at Belfast (Hyndman, f. Jeffreys, '65).

ii. Merrion, in drift wood (Ball, f. Carte in iN'at. Hist. Eev. i., 1854

{Proc.), p. 98) : Killiney Bay, in pine, after a gale (Walpole,

'53a) : coast of Dublin, in drift wood (Jeffreys, '65).

iii. Coast of Waterford, in drift wood (Jeffreys, '65).

V. Coast of Galway, in drift wood (Jeffreys, '65).

vi. Killala Bay, in drift timber, several times (Miss A. TVarren, '92).

Bistrihiilion. — Norway to Mediterranean. Madeira. IN". E.

America.

Teredo malleolus, Turton.

i., . iii., . v., .

i. Belfast, in the timbers of a ship returned from a foreign voyage

(Thompson, '56).

iii. In blocks of pine taken up floating off Waterford (Farran in I^inth

Ann. Eep. Dublin IT. H. S., 1849).

V. Miltown Malbay (Harvey, f. Jeffreys, '65) : near Boundstone

(Walpole, f. Thompson, '56).

distribution.—S. England. T^ales. Ireland. Erance. Azores.

Madeira. "W". Indies.

Teredo li])ennata, Turton.

. . iii., . v., .

iii. "Waterford (Humphreys, f. Eorbes & Hanley, '53) : from the mast

of a vessel cast ashore at Youghal (Ball, f. Thompson, '56).
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V. Coast of Clare (Warren in Nat. Hist. Rev. i., 1854 {Proc), p. 98)

:

Miltown Malbay (Harvey, f. Thompson, '56) : Eoundstone

(Walpole, f. Jeffreys, '65).

Distribution.—England and Ireland to Mediterranean. Madeira.

"W". Florida and "W. Indies (Dall). W. America.

Teredo cucuUata, j^orman.

i. Belfast, in teak, mth T, fimlriata (Thompson, f. Jeffreys, '65).

Bistrihution.—England. Ireland. Guernsey. W. Indies,

probably (Jeffreys).

Teredo fimlriata, Jeffreys.

i-,

i. Belfast, in the timbers of a ship returned from a foreign voyage

(Thompson, '47a, sub T. lipalmulata, Jeffreys, '65).

Bistrihution.—British Isles. ISTew England to Gulf of Mexico.

W. America.

Family.—PANDOiiin^.

Pandora incequivalvis (Linne).

i., . iii., iv., v., .

i. Off Ballycastle, dead (Chaster, '97a) : off Black Head and

Donaghadee, 15-20 fms., living (Hyndman, '58, '59) : off

Carrickfergus (Hyndman, f. Thompson, '56) : Turbot Bank,

&c., dead (Hyndman, '58, '59
; Praeger, '89) : Strangford

Lough (Hyndman and Thompson, f. Thompson, '56) : off

entrance to Strangford Lough, 18-20 fms., living (Dickie,'58).

iii, Soutb coast of Ireland, extremely rare (Leach, '52, sub P. rostrata)

:

E. I. A. Exp., 1888, off Glandore, 53 fms. (A. R. TT.) : off

Cape Clear, 60 fms. (M'Andrew, f. Forbes & Hanley, '53).

iv. Below Bantry (Warburton, Whitelaw, and "Walsh, '18) : " Porcu-

pine" Exp., 1869, 85-180 fms. (Jeffreys, '81): E. I. A. Exp.,

1885, 1886, 38-1 10 fms. (Swanston, '86*, Chaster, '98, A. E. K).
V. Birterbuy Bay (AValpole, '52): "Porcupine" Exp., 1869, 85-208

fms. (Jeffreys, '81).

Var. pi7i7ia, Montagu (= var. ohtusa, Jeffreys, B.C.) is the form

generally recorded above, and probably all the records refer to this

variety, which has a wider distribution and frequents deeper water

than the typical form.

Bistrihution.—Arctic seas. British Isles to Mediterranean. Mo-
rocco. Madeira. Canaries. N. E. America. "W. America (Dall).
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Family.

—

Yeeticordiid^.

Lyonsiella alyssicola, M. Sars.

. . . iv., . .

iv. "Porcupine" Exp., 1869, 85-110 fras. (Jeffreys, '81).

Distrihution.—Arctic seas in both hemisplieres to Azores and New
England.

\_LyonsieUa sulquadrata (Jeffreys).]

. . . iv., v., .

iv. "Flying Fox " Exp., 1889, 1000 fms. (Smith, '89).

V. "Porcupine" Exp,, 1869, 816 fms. (Jeffreys, '84).

Distrihution.—Both sides of I^orth Atlantic. Deep water.

Lyonsiella insculpia (Jeffreys).

. . . iv., v., .

iv. "Porcupine" Exp., 1869, 85-110 fms. (Jeffreys, '81).

V. "Porcupine" Exp., 1869, 85 fms. (Jeffreys, '81).

Distrilution.—Both sides of jSTorth Atlantic. Mediterranean.

[_LyonsieUa yemma (Yerrill).]

. . . iv., . .

iv. "Flying Fox," Exp., 1889, 1000 fms. (Smith, '89).

Distrihution.—^ . Ireland. jS'ew England. Deep water.

Family.

—

Ltoxsiid^.

Lyonsia norveyica (Chemnitz).

i., ii., iii., iv., v., vi.

i. "Magilligan (Miss H. Galwey, f . Hart, '92) : Belfast Lough (Thomp-

son, '56) : both sides of Belfast Loiigh, living in 8-12 fms., and

Turbot Bank, dead, rare (Hyndman, '58) : off Crawfordsburn,

dead, but fresh and valves united (Stewart, f. Praeger, '89) :

Donaghadee (Waller Coll. in Dublin Mus.) : Strangford Lough
(Thompson, '56

; 15-25 fms., living, very rare, and 4-8 fms.,

dead, Dickie, '58).

ii. Warrenpoint (Brown, '44) : Dublin coast (Ball, &c., f . Thompson,

'56): Portmarnock (J. Adair, f. Adams, '78; Miss "Willan,

f. Hart, '92) : Dublin Bay (Jeffreys, f. Forbes & Hanley, '53
j

Kinahan, '61) : Dalkey Sound and Killiney Bay (Walpole, '53).

iii. Cork, a single valve in red gurnard (Humphreys, '45) : P. I. A.

Exp., 1886, off S. coast of Cork, 55^- fms. (Chaster, '98).
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iv. Bantry Bay, two valves (Miss Hutohins, f. Brown, '18): in or

near Bantry Bay (M'Andrew, f. Thompson, '56) : " Porcu-

pine " Exp., 1869, 85-110 fms. (Jeffreys, '81) : E. D. S. Pish.

Survey, 1890, off the Skelligs, 80 fms. (Holt, '92) : E. I. A.

Esp., 1885, 1886, 10-110 fms. (Chaster, '98, A. E. K).

v. Birterbuy Bay (Walpole, '52
; Earran and Barlee, f. Thompson,

'56) : E.D. S. Eish. Survey, 1890, Birterbuy Bay, dead (Holt,

'92) : Eoundstone (Aleock, '65; Warren Coll. in Dublin Mus.)

:

"Porcupine" Exp., 1869, 85-183 fms. (Jeffreys, '81).

vi. Lough Swilly, a single fresh valve and a broken one (Hart, '92).

Bistrilution.—Loffoden I. to Mediterranean. Madeira. Canaries.

K Pacific.

Eamily.

—

Anaxintd^-

Cochlodesma prcetemie (Pulteney). {^Thracia frmtenuis, Jeffreys, B. C.)

i., ii., iii., iv., v., vi.

i. Magilligan (fresh specimens, Hyndman and Thompson, f . Thomp-
son, '56; a valve, Praeger, '89; Grainger, f. Praeger) : off

Ballycastle, dead (Chaster, '97a) : off Larne Lough, 20 fms., a

single valve (Hyndman, '59) : off Black Head, 20 fms., dead,

valves united, rare (Hyndman, '58) : off Black Head, 15 fms.

dead (Hyndman, '59) : Turbot Bank, dead, scarce (Hyndman
'58) : Belfast Lough, rare (Brown, '18) : coast of Down
(Patterson, f. Eorbes & Hanley, '53).

ii. Portmarnock (Brown, '44
; Kinahan, '60) : Dublin sandy coasts

(Thompson, '56): Dublin Bay (Turtoii, '19; Kinahan, '61):

Dalkey Sound, very rare (Walpole, '53a) : Killiney Bay
(very rare, "Walpole, '53a ; Dublin Mus., pres. by Hon. Miss
Lawless).

iii. Below Cove, rare (Humphreys, '45). Var. mrta, Jeffreys.

Cork Harbour (Jeffreys, '65).

iv. Bantry (Miss M. Ball, f. Thompson, '56
; Dublin Mus.) : Ken-

mare Eiver (Jeffreys Cab., f. Forbes & Hanley, '53) : coast of

Kerry (Jeffreys, '65; Dublin Mus.): E. I. A. Exp., 1885,
5-40 fms. (Chaster, '98).

V. Coast of Galway (Jeffreys, '65): "Porcupine" Exp., 1869,

Galway Bay, 15-20 fms., and 85 fms. (Jeffreys, '81).

vi. Bartra, a few perfect specimens (Miss A. Warren, '92).

I)utribution.^l.<;:,Q\wA. Loffoden I. to Mediterranean.



660 Proceedings of the Royal Irish Academy.

TJiracia papyracea (Poll).

i., ii., iii., iv., v., vi.

Generally distributed round the coast on sandy shores in the lami-

narianzore; also var. 2J2.7/osm.sc?</«, Macgillivray, which usually frequents

deeper water.

Yar. gracilis, Jeffreys. Bantry Bay (Jeffreys, '65).

Distribution.—Iceland. Loffoden I. to Mediterranean. Morocco.

Madeira. Canaries. Florida to W. Indies (Dall).

Thracia puhescens (Pulteney).

i., ii., iii., . v., .

i. Belfast Lough (Thompson, '56) : Turbot Bank, dead, scarce

(Hyndman, '58).

ii. JS^ear Dublin (Warren, f. Tliompson, ''oQ>).

iii. Cork Harbour (Humphreys, '45
;
Wright & Carroll, '52).

V. Birterbuy Bay (living, Walpole, '52
; Barlee, f. Porbes & Hanley,

'53
; a specimen in Warren Coll. in Dublin Mus.).

"The reputed Irish localities are doubtful: this species has

been often mistaken for the adult of T. papyracea : the only specimen

in Mr. J. D. Humphreys's extensive collection of shells from Dublin,

Cork, and Bantry was marked by him ' England' " (Jeffreys, '65).

Bistrihution.—British Isles. Prance. IMediterraneau. Morocco.

Madeira. Canaries.

Thracia convexa (AV. AVood).

i., ii., iii., iv., v., .

i. Lough Poyle, single valves (Rev. J. D. Palkiner, f . Prseger) : off

Black Head, two broken specimens, but with ligament fresh

(Hyndman, '58): Strangford Lough (Thompson, '56; 4-25 fms.,

dead, Dickie, '58).

ii. Off Skerries (Walpole, '52) : off Dublin coast, three full-grown

specimens with animal in a fresh state (Warren, f. Thompson,

'56) : Portmarnock, single valve (Kinahan, '60) : Dublin Bay

(Turton, '19
; Warren Coll. in Dublin Mus.).

iii. Cork Harbour, rare (Humphreys, '45).

iv. Bantry Bay (M'Andrew, f. Thompson, '56).

V. Birterbuy Bay, dead (Walpole, '52) : Eoundstone, valve (Alcock,

'65).

Bistrihution.—Norway to Mediterranean. Sitka.
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Thracia distorta (Montagu).

i., ii., iii., iv., v., vi.

i. Near Belfast, in limestone (Grainger, f. Thompson, '56).

ii. Portmarnock (Warren Coll., f. Thompson, '56) : Dublin Bay (rare,

Brown, '18; living, Turton, '19; Harvey, f. Thompson, '56;

living, rare, Kinahan, '61) : Dalkey Sound, rare (Walpole,

'53a) : Bray (Harvey, f. Thompson, '56).

iii. Tramore Bay, in limestone (Walpole, '52) : Toughal, in limestone

(Ball, f. Thompson, '56) : Cork Harbour, rare (Humphreys,

'45). Var. truncata, Turton. Cork (Jeffreys, '65).

iv. Bantry Bay (rare, Humphreys, '45
; ITorman, f. Jeffreys, '59) :

dredged in or near Bantry Bay (M'Andrew, f. Thompson, '56,

sub Venus sinuosa).

V. Koundstone (living, Alcock, '65; D'ArcyW. Thompson): E.D.S.

Fish Survey, 1890, Eoundstone, one valve (Jordan).

vi. Carrahubbuck, frequent, though rarely found alive (Miss A.

Warren, '92).

Distrilution.—Einmark to Mediterranean. Florida to Honduras

(Dall).

'i\_Thracia truncata (Bro^wn).]

. . . iv., . .

iv. West of Cape Clear, 1000 fms. (King, '63, Jeffreys, '65).

Distribution.—Arctic seas in both hemispheres.

Order.—SEPTIBRANCHIATA.

Family.

—

Poeomyid^.

Poromya granulata (jSTyst & Westendorp).

. . . iv., . ,

iv. '< Porcupine" Exp., 1869, 85-110 fms. (Jeffreys, '81).

Distrilution.—Einmark. Loffoden I. to Mediterranean. Morocco,

" Travailleur." ? Madeira. ISTew England to W. Indies.

Family.

—

Cuspidajiiid^.

Cuspidaria cuspidata (Olivi). {NecBra cus])idata, Jeffreys, B. C.)

. . iii., iv., v., .

iii. R. 1. A. Exp., 1888, off S. coast of Cork, 50 fms. (A. R. N.) : off

Cape Clear, 60 fms. (M'Andrew, f. Thompson, '56
; Warren

Coll. in Dublin Mus.).
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iv. "Porcupine" Exp., 1869, 85-110 fms. (Jeffreys, '81): E. I. A.

Exp., 1885, off Dursey Head, 35-37 fms. (Chaster, '98).

T. Aran I. (Barlee, f. Jeffreys, '65) : " Porcupine " Exp., 1869, 165-

208 fms. (Jeffreys, '81).

Bistrilution.—Spitzbergen. Einmark to Mediterranean. Morocco,

Talisman." Madeira. Canaries ? Greenland. ? China Sea.

Cuspidaria rostrata (Spengler). {Ne(zra rostrata, Jeffreys, B. C.)

. . . iv., v., .

iv. " Porcupine" Exp., 1869, 85-110 fms. (Jeffreys, '81).

V, "Porcupine" Exp., 1869, 85-208 fms. (Jeffreys, '81).

Bistrilution.—Loffoden I. to Mediterranean. Azores. Morocco.

C. Yerd I., " Talisman " (Locard). New England to W. Indies. Off

Patagonia.

Cuspidaria ahhreviata (Forbes). {NecBra ahlreviata, Jeffreys, B. C.)

. . . iv., v., .

iv. R.I. A.Exp., 1885, off SkelHgs, 70-79 fms. (Swanston, '86).

V. "Porcupine" Exp., 1869, 85-208 fms. (Jeffreys, '81).

Bistrihution.—Einmark to Mediterranean. Morocco, " Talisman "

(Locard).

Cuspidaria costellata (Deshayes). [Necera costellata, Jeffreys, B. C.)

. . . iv., v., .

iv. "Porcupine" Exp., 1869, 85-110 fms. (Jeffreys, '81) : R.I. A.

Exp., 1885, 1886, 23-110 fms. (Chaster, '98, A. R. K).
V. "Porcupine" Exp., 1869, 85-208 fms. (Jeffreys, '81).

Bistrilution.—I^orway to Mediterranean. Azores. Madeira.

Canaries. New England to W. Indies.

\_Cuspidaria Greenii, Smith.]

. . . iv., . .

iv. " Plying Eox " Exp., 1889, 1000 fms. (Smith, '89).

Bistrihution.—Earoe Channel. S. W. Ireland. Deep water.
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XXIX.

SOME PROPERTIES OE THE GENERAL CONGRUENCT
OE CURVES. (Abstract.) By CHARLES J. JOLT, M.A.,

F.T.C.D., Andrews' Professor of Astronomy in the University

of Dublin, and Royal Astronomer of Ireland.

[Read June 26, 1899.]

I.

—

The general equation of a congruency of curves may be

represented by three equations of the type—

X = f{u, V, tv), y = g {u, V, to), and z = h {u, v, tv),

where f, ff,
and h are functions of three parameters u, v, and to. Of

these parameters two, ti and v, serve to select an individual curve of

the doubly infinite system, and to specifies the individual points upon

that curve. JN'ow these three equations establish a transformation or

correspondence between three variables, w, v, and w, and three others,

X, y, and z, and this transformation may be considered as producing a

congruency in the region {xy%) from a system of parallel right lines in

the region (tivw). Corresponding to any assumed direction of this

parallel system we have in the region {xyz) one of a doubly infinite

system of congruencies. All these are of the same order, and all have

the same focal surface. The order is the number of points in the

region (iiviv) which correspond to a given point in the region (xyz),

and the focal surface is tlie locus of points in the latter region for

V5^hich two of the correspondents in the former region coincide. This

focal surface is represented by combining the original equations with

the result of equating to zero the Jacobian of x, y, and z with respect

to u, V, and tv.

II.—It is shown, moreover, that every curve belonging to any of the

system of congruencies touches the common focal surface in a certain

definite number (A) of points, and that a determinate number (B) of
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virtual foci"' are situated upon every curve. The loci of virtual foci

are different for the different congruencies.

III.—The congruencies in general are of the same class (M) and of

the same rank (E.) if we agree to represent the class of a curvilinear

cougruency by the number of its curves which osculate a given plane,

and to denote by its rank the number of tangents which can be drawn
to its curves so as to pass through a given point and to lie in a given

plane.

IV.—Taking any small pencil of curves of a congruency it is possible

to draw through any point in the pencil a determinate element of sur-

face ultimately normal to all the constituent curves. The measure of

curvature, or the product of the principal curvatures of the element,

represents the characteristic known as the Density of the congruency,

or preferably of the pencil, at the point. Double the mean curvature

or the sum of the principal curvatures seems to deserve the name
Concentration of the pencil. It may also be described as the con-

vergence of the directions of the curves, that is >Sv ^^ "^here Ut is a

unit vector tangent to a curve of the pencil at the point Or, again,

the name is justified because it is proved that the concentration is

the coefficient of contraction of the normal cross-section as we pass

along the pencil. Related to a congruency we have in general sur-

faces of zero density and surfaces of zero concentration.

V.—It is generally possible to determine one or more surfaces ortho-

gonal to all the curves of a congruency. Some curious relations

connect the various surfaces mentioned, for instance tlie locus of

Virtual Poci and the locus of Zero Density touch one another along a

curve situated upon this orthogonal surface.

VI.—The transformation must obey certain conditions whenever one

of the transformed congruencies is orthogonal to a family of surfaces.

In fact it is shown that the system of parallel lines in the region

(w, V, w) must be parallel to an edge of a certain quadric cone, or that

* In general, selecting any point on any assumed curve of a congruency it is

possible to find two adjacent curves and two adjacent points on the cuiwes, so tliat

the lines joining these points to the assiuned point are at right angles to the curves

through their extremities. "When these two lines coincide the assumed point is

said to he a virtual focus in analogy with the definition of a virtual focus of a

rectilinear congruency.
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a variable quadric cone must have one edge fixed in direction. This

is equivalent to the system of conditions that four conies should have

a common point, and a system of differential equations involving the

differential coefficients of x, y, and % in the third order with respect

to u, V, and iv must be satisfied.

YII.—Finally, some calculations are made in the somewiiat

manageable case of universal curves concerning the numerical

characteristics of congruencies of this special type.
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XXX.

SOME APPLICATIONS OP HAMILTOIs^'S OPEEATOR V IN

THE CALCULUS OF YARIATIONS. By CHARLES J.

JOLT, M.A., F.T.C.D., Andrews' Professor of Astronomy in the

University of Dublin, and Royal Astronomer of Ireland.

[Read December 11, 1899.]

In cases similar to those treated by Tait (Quaternions, 3rd ed., p. 403),

we may throw the integral into the form ^fdp, /( ) being a linear and

distributive function of a vector. The conditions for a stationary

value of the integral become /Fv VdpSp = over the curve, and

fSp = at the limits. In the first of these equations v operates on/

alone and in situ.

Again for surface integrals of a somewhat similar type, the condi-

tions for a stationary value of the integral JT FVdpcl'p are i^v = over

the surface, and F\ = over the bounding curve. Here, as before,

V operates on the linear and distributive function F alone and in situ,

and X is the normal to a given surface upon which the boundary is

constrained to lie.

Surface integrals of the type ^juTVdpd'p are reduced to this form

by writing Uv = UVdpd'p and TVdpd'p= - SUvVdpd'p. Observing

that ^v Jjv = - {Ki + Ko) where Ki and K^ are the principal curvatiires

at the point, i^v = becomes in this case

du , -^ .^^
J + (Xi + K.)u = 0.
dn
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TEE FAUNA AND FLOEA OF VALENCIA HARBOUR
ON THE WEST COAST OF IRELAND.

(Plates XIX. to XXI.)

[Communicated by Dr. R. F. Scharpf, June 26th, 1899.]
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PREFACE.

The west coast of Ireland has for a long time been the hunting ground

of marine naturalists. Its extreme western position, with a fine in-

dented coast-line broken up into numerous sheltered bays, has induced

many to investigate its own peculiar fauna and to search after rare

Atlantic species.

E.I.A. PKOC, SEE. III., VOL. V. 3 A
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In the spring of 1895, Mr. W. I. Beaumont, Mr. F. W. Gamble,

and I agreed to form a party for investigating those groups of animals

in which we were particularly interested, and it so happened that

these groups—Medusae, Turhellaria, Nemertea, and JSTudihranchiata

—

had received very little attention from previous workers on the west

coast.

On the strong recommendation of Prof. A. C. Haddon we decided

to make Valencia Harbour our headquarters, as that locality appeared

to be the most suitable for our requirements—a well sheltered harbour

with dredging grounds and a good tide from the ocean. We arrived

there at the beginning of April, and were so fortunate as to obtain the

use of an empty house close to the shore. This we converted into a

temporary laboratory for two months.

The successful results of this visit led us to organize another

expedition to the same place for the summer of 1896. The Eoyal

Society gave us a grant for the hire of a trawler for exploring the

ground outside the harbour ; and the trustees of the Fishermen's Hall

at Valencia kindly allowed us the use of the building. This large hall

was most suitable for our requirements, possessing many windows and

an ample supply of large tables. Two anterooms were also available,

one we used for sortiag over and keeping in dishes the material col-

lected, and the other for photographic purposes.

On this occasion the party consisted of six natui'alists, the new
members being Prof. F. E. Weiss, Mr. A. 0. Walker, and Mr. M. D.

Hill. It was necessary to organize more definitely our work and

duties. Mr. Gamble took charge of the dredging operations, and his

colleagues were Mr. Beaumont and Mr. Hill. Prof. Weiss devoted his

attention to the collecting of marine algae, and Mr. Walker dredged

specially for Crustacea. The whole of the tow-netting, as on the first

visit, fell to my share.

Diu'ing our visits we enjoyed the kind hospitality of the Ejiight of

Kerry and Lady Fitz Gerald.

The Rev. A. Delap and Mrs. Delap gave us all a hearty welcome,

and a great part of our success is due to their advice and kindness.

The Misses Delap, who had for some years taken a great interest in

the marine fauna of the harbour, gave us invaluable assistance, and

their work is recorded in most of the reports.

To all who so kindly received us and made oui' visits so pleasant,

and to those who helped us in our work, we desire to express our

sincere thanks.—E. T. Browne.
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Part I.

—

The Pelagic Fauna.

I.

—

Notes on the Pelagic Fauna (1895-98). By E. T. Browne,

B.A., University College, London.

The energies of the marine zoologists who have worked on the

west coast of Ireland have chiefly been devoted to the sedentary

animals obtained by dredging and shore-searching, but the pelagic

forms collected by tow-netting have been rather neglected. It was

the scarcity of records relating to the medusae that led to my visit,

but although the tow-nettings were usually taken for medusa, and

most of my time occupied in examining them whilst alive, still I noted

the occuiTcnce of animals belonging to other groups which were identi-

fiable, and when possible preserved a few specimens.

The Misses Delap most willingly continued the tow-nettings

after our departui'e in 1896, and sent me the material, preserved in

fonnalin, for examination. They also frequently recorded the tem-

perature of the sea, and kept notes on the changes in the pelagic fauna.

Their tow-nettings extended from October, 1896, to December, 1898.

Over a hundred bottles of general tow-net material have been sent

to me, in addition to numerous bottles containing delicate animals,

like Medusae, specially preserved. This material has formed the main
foundation of the various reports on the pelagic fauna.

It was not my intention, nor that of the Misses Delap, to investi-

gate thoroughly the whole pelagic fauna of Valencia Harbour. Such

an undertaking can only be successfully carried out by many
specialists at a properly equipped Biological Station. Certain groups

have received more attention than others, and an attempt has been

made to record the principal and characteristic inhabitants of the

harbour taken with the tow-net.

It was a great pleasure to find friends who were willing to help in

the examination of the material.

Professor W. A. Herdman received the pelagic Tunicates, and has

kindly written a report upon them (page 748).

Mr. I. C. Thompson most generously undertook to examine aU the

3 A 2
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Copepoda—a laborious undertaking, especially as the Copepoda usually

formed the chief bulk of the tow-nettings (page 737).

Mr. J. T. Cunningham has written a report upon the few larval

fishes taken dui'ing my first visit in 1895 (page 752).

Mr. F. "W. Gramble has identified the various ChaBtognatha(p.745).

The four reports mentioned above are treated as separate publica-

tions, each complete in itself ; and I have added one on the Medusae,

on account of its disproportionate length. The remaining pelagic

animals belonging to various groups, for the identification of which I

am mainly responsible, are placed together in this part under Paunistic

I^otes (page 676).

Valencia Harbour, and its Surroundings.

(See Chaet I., p. 671, and Chart II., p. 754.)

The harbour occupies the unique position of being the most westerly

port in Europe, the lighthouse at its entrance standing in longitude

10° 19' 16" W., and latitude 51° 56' 0" N. It is situated at the

northern end of Yalencia Island, which is separated fi-om the mainland

by a naiTow channel like a tidal river in general appearance. This

channel, with 1 to 4 fms. of water at low tide, is about six miles in

length, extending from Yalencia Harboiu' to Port Magee, situated at

its southern entrance. The tide does not enter at one end of the

channel and pass out at the other, but comes in at both ends : the

two tides meeting in the channel about midway, so that the action of

the tide in Yalencia Harbour is just like that in a tidal river.

Most of the tow-nettings were taken in Yalencia Harbour Channel,

between the lighthouse at the entrance and the feny pier at Knights-

town. This channel is about two miles in length, 5-7 fms. deep at

low water, and does not exceed half a mile in width. It has a nan'ow

enti'ance from the ocean, facing the north-west, and not quite a quarter

mile across. A little way inside is an isolated reef of rocks lying in

mid-channel, and just uncovered at low tide, round which the tide

flows at a good pace. In this locality the tide is strong enough to

keep afloat and to extend fully a large tow-net fastened to a boat at

anchor, the ideal method of tow-netting. The flow of the flood-tide

is marked one and a half knots on the Admiralty Chart, and the ebb-

tide two knots. The narrow entrance with the rocky reef just inside,

followed by a cui'ving of the channel to eastwards, affords an excellent



Brownk—Fauna and Flora of Valencia Harbour, Ireland. "^671

''V-5 o

^^v^

ir*^ Ys/.
>:, "'•^

S

*

$-

t

t ^
>7*

%



672 Proceedings of the Royal Irkh Academy.

natural protection from the swell of the Atlantic. The part of the

channel which forms the anchorage grounds is completely sheltered.

It is a splendid place for tow-netting, and easily reached in ten

minutes from the ferry pier. The tow-nettings were usually taken

during the flood tide, as the water was then quite clean and the fauna

less scattered.

When the sea permitted, tow-nettings were occasionally taken out-

side the harbour entrance (14-18 fms.), and in Doulus Bay (12-20 fms.)

on the north side of Beginnis Island. There is a second entrance to

the harbour through Doulus Bay and round the north side of Beginnis

Island, but a sand-bar and shallow water render it less favourable for

tow-netting, besides which the main harbour channel has to be crossed

to get to it.

A very small river, the Cahir, empties itself into Yalencia Harbour.

The great bulk of its water passes out into Doulus Bay, and only after

very heavy rains is its water, brownish from the peat bogs, visible in

the Harbour Channel. At other times the amount of fresh water in

the harboui" is insignificant. During heavy gales, which are par-

ticularly severe on this exposed coast in winter time, the harbour ia

completely churned iip, and the destruction of the pelagic animals is

very great.

The main flood-tide runs northwards along the coast of Kerry. Off

Valencia Island the stream is about seven miles away, running direct

from the Skelligs to the Blasket Islands, A branch of the main stream,,

of considerable size and strength, passes along the shores of Valencia

Island and round Doulus Head into Dingle Bay. It is from this,

stream that the harboiu- is supplied.

Sea Temperatures and Climate.

Sea Temperatures.—Dui'ing my visits the surface temperatui'e of the

sea was taken on every occasion on which the tow-net was used. The
Misses Delap have also recorded a large number of readings from

February, 1896 to December, 1898. As a rule the temperatures

were taken from a boat, but during stormy weather from the rocky

shore near Reenagiveen Point. Although the readings are not suffi-

ciently accurate for physical observations, yet they are quite near

enough for biological purposes. The following table shows the tempe-

ratures for each month of the year :

—
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The Surface Temperature of the Sea in Valencia
Harbour.

Valencia Harbour Dingle.
1

Berehaven.

Mean.

(1879-82).1895. 1896. 1897. 1898. (1879-82).

Jan. 1-7
F.° ° o

4°7-4°8
o o

49
o °

8-14 46-5-48 50 44 45

15-22 45-5-46 50-5

23-31 48
1

44-5-45

Feb. 1-7 49 46-46-5 49

8-14 49 49 46 46

15-22 48 49-5

23-28 49 48-5

Mar. 1-7 46 46-49

8-14 50-51 46-48 49 49 48

16-22 50

23-31 51 50 48

Apr. 1-7 49 48

8-14 49-50 52 51 51 49

15-22 50-51 53 50

23-30 51-52 53 50 50-5

May 1-7 51 54

8-14 52-53 60-51 52-5-54 56 54

15-22 52-53 52-54 52

23-31 54 54 53 52

June 1-7 56-57 53-56

8-14 58 56 58 58 56

15-22 60-60-5

23-30 59-5 56-57 57-5-68

1

Dingle and Berebaven.—The Mean Surf ice Tempera ture of the Sea for the

Month (1879-82).—From the Meteorological A tlas, 1883.
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The Surface Temperature of the Sea in Valencia
Harbour—continued.

Yalencia Harbouk. Dingle.

Mean.

(1879-82).

Beuehayen.

Mean.

(1879-82).1895. 1896. 1897. 1898.

July 1-7

8-14

15-22

23-31

F.° °
5°6-57

58

60-60-5

59-5

o6°5

56-59

58

O9-5-60-5

o o

56

68

59

o

57

Aug. 1-7

8-14

15-22

23-31

O7-60-5

56-5-59

58-58-5

59

58

58

69-5

60

59-5

59-60

60 59

Sept. 1-7

8-14

15-22

23-30

68

57

57

56-57

57

55-5

57

59

61

59-5

59-5

68 57

Oct. 1-7

8-14

15-22

23-31

54-58

50-52

50-52

50

55

55

55-5

50

57

57-68

52 53

Nov. 1-7

8-14

15-22

23-30

49-50

50

49-50

54

55-55-5

54

54

56-5

54

49 50

Dec. 1-7

8-14

15-22

23-31

48-49

45-5

48

47-5-54 ' 52

50-52

50 50

49 1 48
!

45 47

Dingle and Berehaven—The Mean Surface Temperature of the Sea for the

lAouth.{\Bn-d,2).—¥vom the Meteorological Atlas, 1883.
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The maximum summer temperatiu'e has not exceeded 61° F. The
minimum winter reading was 44°-5 F. in the winter of 1896-7, but in

the following winter 47°" 5 was the lowest reading.

Climate.—From 1867 to 1892 Valencia Island was honoiu-ed with

a first-class Meteorological Station, which now stands on the adjacent

mainland. Mr. J. E. CuUum has been the Director of this important

Observatory almost since its foundation, and has recently published a

useful paper on the " Climatology of Valencia Island, County Kerry"

(Quart. Journ. Roy. Meteor. Soc, vol. xxii., 1896), from which I take

a few abstracts.

Air-Temperature.—The island enjoys a very equable climate,

suffering neither from frosty winters nor hot summers. Mr. Cullum,

in his remarks on a table showing the mean monthly air-temperatures

for a period of twenty-three years (1869-91), states:
—"The first

three months (of the year) exhibit a striking uniformity in the mean
temperature (Jan. 45°-2, Feb. 45°-3 Mar. 45°-4), a featui-e which

extends back to December. A rise of 2°"7 occurs between March and

April, and the curve continues to ascend briskly for the next two

months (May. 52°*1, June, 56°-6). The rise then slackens, and the

actual maximum of the monthly mean temperatures, 59*2, appears in

August. The descent is more uniform, and more rapid than the

ascent has been, as in the space of four months the lowest point is again

reached, in December, with a mean temperatm-e of 45°."

"It is somewhat remarkable that there are no clearly marked

periods of either spring or autumn. Throughout the four months of

winter the total change of mean monthly temperatui'e does not exceed

0'6, while no approach to such uniformity is noticeable at any other

season. The maximum in August coincides with the known maximum
in sea-surface temperatiu'e of the same month ; but there is no corre-

sponding coincidence of a minimum of air-temperature in February,

when the sea-stu-face is at its coldest."

Sunshine.—" The mean annual amount (1881-1890) is 33-8 per

cent., corresponding to 1486-5 hours of sunshine. The year commenced

with a percentage of 21*9 in January, rising to a maximum of 43-3 in

May. The figui-e then sinks to 31-7 in Jiily, but rises to a second

maximum of 35*9 in August; when this is past, the figures show a

gradual decrease, until the minimum of 19-3 appears in December."
" In considering the individual months, we find that there is but

little difference between April, May, and June, the respective nv 'abers

being 40-9, 43-3, 39-9."
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Rainfall.—"The average yearly amount for the four lustra

(1871-1890) is 58-26 inches, and the number of rain-clays is 248."

" The curve for the twenty years is a very simple one, with a

maximum of 6"45 inches in January, and a minimum of 3-29 inches in

May. There is a decided indication of a second minimum in Septem-

ber ; but the figures suffice to show that, without controversy, Valencia

belongs to the region of winter rains."

FATJNISTIC NOTES.

(Tables I. and 11. on pages 692, 693).

It is somewhat disappointing to find that oceanic animals are not so

numerous at Valencia as the geographical position of the place would

lead one to suppose. To bring the Atlantic forms within the range of

the coast tides a good surface di'ift towards land, such as is produced

by moderate winds blowing in one direction for a few weeks, is re-

quired.

I have drawn up a table (I.) to show the occurrence of the principal

members of the fauna of the harbour from July, 1896, to December,

1898. Special tables for the Medusae and Copepoda will be found at

the end of their respective reports.

Another table (II.) is constructed to show the months in which

certain pelagic animals either appeared in shoals from the ocean, or, as

members of the littoral fauna, occurred in such abundance that a consi-

derable number of specimens could be taken in a short haul with the

tow-net. On certain occasions a particular animal occurred in such

vast quantities that tow-netting for anything else was almost useless.

For instance :

—

Ciipulita on October 8th and 9th, 1897 ; Pleurolrachia

on May 13th, 1897, and at times in June, July, and August, 1898;

Oikopleura on June 11th, 1898 ; Thalia on September 5th, 1896 ; and

Zm«cm« in July, 1897.

E.ADI0LAEIA.

Radiolarians, belonging to the genus Acanthometron, were at times.

very abundant in the harbour, and usually came in shoals.

1896. Shoals in August and September.

1897. Shoals in August, September, and October.

1898. Shoal in Aue-ust.



Browne—Fauna and Flora of Valencia Harhour, Ireland. 677

SiPHONOPHOEA.

Velella spirans (Forskal).

This beautiful Siphonopliore occasionally drifts into the

harbour, and has been taken by the Misses Delap in the

following months :

—

1895. June. Two specimens.

1896. (JNTone seen).

1897. July to September. Common in July.

1898. June, July, October, and jSTovember. A few specimens

taken in each month.

The smallest specimen measured 23 mm. in length, and the

largest 40 mm.
The margin of the disc is nearly smooth and not deeply

notched. The tentacles are usually in a single row, but in

places two rows are present. A few specimens taken with

Medusa-buds upon the gonostyles.

Velella has been frequently recorded from the west coast of

Ireland, and is often found stranded on sandy beaches after

westerly gales.

It is very rare on the south coast of England ; Cocks (1849),

however, recorded a shoal at Falmouth in 1848, when hundreds

were found on the beach after a south-westerly gale.

Mugg-isea atlantica, Cunningham.

Muggma atlantica^ Cunningham, 1892, Joui^n. Mar. Biol. Assoc,

vol. ii., p. 212.

Although this species has but recently received a name, it is

by no means a recent addition to the British Fauna. It was
first briefly described by Peach in 1849 from specimens found

in Fowey Harbour, Cornwall. It has also been confused with

M. KocMi^ which is very much like it in general appearance.

At Yalencia this little Siphonophore occiu's during the

summer and autumn.

1896. From July to T^ovember 13th, Usually a few speci-

mens taken on each occasion the tow-net was used.

Some of the specimens were infested with a minute

Cercaria, which lived in the mesogloea of the necto-

calyx.
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1897. Only two specimens taken in July. One seen in October

and a few in I^ovember.

1898. It was taken from September 3rd to November 19tb,

and was very abundant dui'ing October. The necto-

calyx of tbe largest specimens measui'ed about 7 mm.
in length. Medusoid gonophores bearing either ova

or spermatozoa were common in October.

There is not sufficient evidence at present to show that this

Siphonophore is a regular member of our southern fauna ; it

may be only a frequent visitor. Since it was first described by

Cunningham, in 1892, it has been recorded almost yearly for

the Plymouth district, where it has at times occurred in shoals.

During the same period it has been frequently found in Fal-

mouth Harbour- by Vallentin.

Bourne (1890) probably took this species off the south-west

coast of Ireland in 1889, but has recorded it under the name of

M. Kochii.

Cupulita Sarsii, Haeckel.

Agahnopsis elegans, 8axs (partim), 1846, "Fauna Littoralis Nor-

vegise," Part I., p. 32, pi. vi.

Ciipuliia sarsii, Haeckel, 1888, Siphonophora, " Challenger "

Report, p. 234.

Haeckel, in the Report on the Siphonophora of the " Chal-

lenger " Expedition, has separated the original Agahnopsis

elegans of Sars into two species. One form has retained its

original name ; the other has been transferred to the genus

Cupulita, and given the new specific name of sarsii.

There are three genera very closely related, and distinguished

principally by the shape of the tentilla.

Salistemtna. Tentilla with a naked cnidoband and a simple ter-

minal filament.

Cupidita. Tentilla with an involucrate cnidoband and a simple

terminal filament.

Agalmopsis. Tentilla tricomuate, with a terminal ampulla and

two-paired horns.

Sars has figured three kinds of tentilla for Agalmopsis ele-

gans:—tricornuate (Plate v., figs. 7, 8); involucrate (Plate v.,

figs. 5, 6) ; and an oval form without a spiral cnidoband

(Plate vi., fig. 10).
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The drawings of the Valencia specimens made by the Misses

Delap clearly show that a colony has two forms of tentilla.

An invoKicrate form (like Sars, Plate v., fig. 6) and an oval

form without a spiral cnidoband (Plate vi., fig. 10). In some

colonies the latter form is only present ; in others both forms

are present—the involucrate form occupying the central portion

of the siphosome.

The tricornuate form has not yet been seen in any of the

Yalencia specimens.

1895. Small colonies abont an inch in length were not un-

common during April and May. The largest was
taken on April 18th, and measured 5 inches. The
colonies were of a brilliant red colour, and the ten-

tilla were of a simple oral shape.

The Misses Delap found colonies in July, and several on

September 28th ; the largest was 14 inches in length when
fully extended.

1896. It was scarce during my visit in the summer, and only

foui' small colonies, less than an inch ia length, were

found. A few nectocalyces were taken in the tow-

net on I^ovember 6th.

1897. It occurred from March to I^ovember. Abiindant about

the middle of April, in 'May, and July. A specimen

taken in April measui'ed 10 inches in length, and had

fourteen pairs of nectocalyces. Yery abundant during

September and October ; some seen with sixteen pairs

of nectocalyces.

1898. It was taken from March to December. Pairly common
in August. Very abundant in October.

This Siphonophore is one of the animals which suffers badly

from the destructive power of gales. In October, 1897 and

1898, Cupidita was very abundant, but almost disappeared

after the first heavy gale. The Misses Delap informed me that

after a very rough sea, early in IN^ovember, 1898, the tow-net

was full of isolated pneumatophores.

It belongs to the faun.a of the Atlantic. Sai's found his

specimens on the coast of Norway. Greene (1857) has

recorded Agalmopsis elegans^ Sars, for Kingstown Harbour.,

At Port Erin, in April, 1894, I foimd several small specimens

of a Siphonophore about an inch ia length, and recorded its
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occiirrence under the name of ffalistemrna, Sp. ? (Fauna of

Liverpool Bay, vol. iv., p. 279.) Subsequently I changed the

name to Agalmopsis elegans, Sars. (10th Ann. Eeport L.M.B.C,

p. 30.) I have again examined these specimens in my collec-

tion, and find that they are similar to the small specimens of

Cupidita sarsii taken in Valencia Hai'bour. The Port Erin

specimens have all the tentilla of the simple oval form without

a spiral cnidoband. Until a spiral cnidoband had been actually

seen it was easy to go astray over the small oval tentilla, and I

considered them to be tentilla in the process of development. It

has not yet been found on the south coast of England.

Anthozoa.

Araclinactis albida, Sars.

Arachmctis alhida, Eowler, 1897, P. Z. S., p. 803.

Only a few specimens of this floating Actinian have been

taken in the harbour. They were found during ITay, 1895

and 1897, and belonged to early stages.

This species has been recorded fi'om ]S^orway, the Paeroe

Channel, and the Hebrides. It is apparently new to the west

coast of Ireland, and Valencia Harbour at present is its southern-

most record.

Arachnactis bournei, Fowler.

Araclinactis iournei, Fowler, 1897, P.Z. S., p. 805.

This little brownish anemone, a floating larval form not yet

traced to any known adult, was at times not uncommon in the

harboru'.

1895. April 5th to 18th, a few seen on every occasion on which

the net was used. Absent in May. A single speci-

men taken on July 8th.

1896. Xot uncommon during April.

1897. Taken from March to June.

It has been recorded fi'om St. Andi'ews, Plymouth, Falmouth,

and the Isle of Man.

CTEJfOPHOBA.

Three species belonging to three different families are found in the

harboui'. Their size and beauty make them conspicuous objects at the

surface of the sea on a calm day ; theii' abundance is a marked feature

in the pelagic fauna of the harbour.
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A note of warning may prevent disappointment, and perhaps the

loss of valuable specimens, by stating that formalin is a bad preserva-

tive for Ctenophores.

I have preserved a good many specimens of Pleurolrachia and Beroe

in formalin of various percentages up to 10 per cent., and have used

sea-water as well as fresh-water for the solutions. At first the speci-

mens look splendid, and keep so for several months ; but within a year

a great change takes place. They gradually become opaque and flabby,

and shrink up until the ciliated bands almost touch one another.

Formalin is quite useless for Bolina, the specimens break up at once

and simply melt away.

Formalin 5 per cent, solution is an excellent killing re-agent for

Beroe and PleurohracMa ; but when the specimens are fixed, I advise

the gradual introduction of alcohol until a 70 per cent, strength is

reached.

Pleurobrachia pileus, Modeer.

This is the commonest species in the harbour, and occurs

almost all the year round. It is widely distributed throughout

the British area.

1895. During April and the early part of May, a few speci-

mens were taken on every occasion on which the tow-

net was used. Towards the end of May it became

more abundant. (Notes were only kept during April

and May.)

1896. On my arrival in July Pleurolrachia was present in the

harbour, and remained until l^ovember. It was very

abundant at the end of July, swimming in shoals

near the surface. On several days in August it was

just as numerous. Large specimens up to 25 mm.
in length were common during August. From
September to ISTovember small forms, 2-4 mm. in

. length, were common and occasionally abundant,

even in November.

1897. It was taken from January to November. Very scarce

during the early part of the year. Small specimens

abundant from May to July. Large specimens, 15-20

mm., were abundant during August and September,

but scarce in October. Young stages, 2-4 mm. in

length, were taken during October to the end of

November ; at times they were very abundant.
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1898. It occurred from March to November. During May-

young stages, 2-3 mm., were common. Early in July

specimens, 3-5 mm., and at the end of the month,

6-12 mm., were abundant. During August and Sep-

tember both early stages, 2-4 mm., and large adults,

15-25 mm., were abundant.

I am inclined to believe that there are two generations in a

year. The larval forms, so numerous in the autumn, which sur-

vive the winter storms by remaining near the bottom in fairly deep

water, reach the adult condition early in the following year, and

produce the spring generation which is found during April and

May. This generation growing rapidly during the warm summer
months produces the autumn generation, which is more numer-

ous, having been reared under more favouiable circumstances.

M'Intosh (1889) gives an excellent account of the distribu-

tion of this species at St. Andrews for the year 1888.

Bolina norvegica (Sars). Sp. ?

The identification of this common but beautiful lobate Cteno-

phore has yet to be verified. When I was at Vsilencia I had

no means of identifying the species, owing to the absence of

the necessary books, and the numerous attempts to preserve

specimens by different methods all terminated in absolute

failure. The early larval stages killed in Flemming's solution

and transferred to alcohol were passable, but the large speci-

mens contracted almost beyond recognition.

1895. Only three specimens taken in April, and a few occa-

sionally diuing May. Most were young stages. The

largest specimen measured 32 mm. in length,

1896. From July to the end of September there was a mixtui*e

of early stages and large adults. During July young

forms, 1-10 mm. in length were common, but adults

over two inches were scarce. August was the prin-

cipal month for large specimens. They were abun-

dant on August 1st, 4th, 10th, and 24th; and very

abundant (in shoals) on August 12th, 15th, and 22nd.

The adult specimens ranged from 60 to 80 mm. in

length, and 30 to 40 mm. in width. There was a

considerable decrease in numbers after the first week

of September. The last specimen was seen on Sep-

tember 24th, two days after a heavy gale.
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1897. It was taken from May to October. Abundant in June.

Yery large specimens common during September and
early in October.

1898. It occurred from May to IS'ovember. Fairly common in

the summer. A specimen taken early in September

measured 85 mm. in length and 50 mm. in width.

Lobate Ctenophores have on several occasions been recorded

in British seas. As a rule on each occasion a fresh name has

been used, and no attempt has been made to give a full and

careful description with good figures. Whether there are really

several genera and species, or only a solitary species, is a subject

for future investigation.

The following references may be of use to future workers on

the lobate forms :

—

Bolina hilernica, n.s., Patterson, 1838, Trans. Eoy. Irish

Acad., vol. xix., p. 96. 1839, p. 154. Lough Larne. Dublin

Bay. June, 1838.

= Alcinoe hibernica^ Thompson, 1856, Nat. Hist. Ireland,

vol. iv., p. 447.

Alcinoe rotunda^ n.s., Forbes and Goodsir, 1839, Eep. Brit.

Assoc, p. 856. Kirkwall Bay.

Alcinoe smithii, n.s., Forbes and Goodsir. Ailsa Craig. Irish

coast.

Mnemia norvegica of Sars. Greene, 1857, Wat. Hist. Eeview,

vol. iv., p. 175.

"I have frequently obtained specimens of it, which were

fully two inches in length ; it is, however, a very fragile

animal. Kingstown Harbour. 1856."

Mnemia norvegica, Haddon, 1886, Proc. Boy. Irish Acad.,

vol. iv., p. 615.

Numerous specimens on the south-west coast of Ireland.

= Bolina hihernica, Patterson.

Lemeuria vitrea of Milne Edward. M'Intosh, 1888, Ann. Nat.

Hist., ser. 6, vol. ii.

St. Andi'ews. Very abundant. The largest measured Z\

inches in length.

M'Intosh, 1890, Ann. Nat. Hist., ser. 6, vol. v., p. 40.

Young Lesueuria occur in April, and are abundant in May
and June. Occasionally captured in November and December,

about T-li^ inches long. The adults appear to spawn in

B.I.A. PEOC, SEE. III., VOL. V. 3 B
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July and gradually die off, leaving the young to develop

during winter.

M'Intosli, 1889, Eeport, Fishery Board for Scotland,

Part iii., pp. 259-300.

A full account of its occurrence at St. Andi'ews in 1888.

Bolina hydatina oi Chun. Garstang, 1894, Joui-n. Mar. Biol.

Assoc, vol. iii.

Found at Plymouth in May, 1892, and 1894.

Bolina hydatina, Yallentin, 1893, Joxuti. R. Instit., Cornwall,

vol. xi. ; 1896, vol. xiii., p. 45 ; 1897, vol. xiii., p. 254.

Falmouth Harbour, June, 1892. Abundant in June, 1894;

May, 1895 ; May, 1897. Some measured 5-4 cm. in length.

Mnemia norvegica, n.s., Sars, 1835, Beskrivelser og Tagt-

tagelser, &c. JS'orway.

Beroe lihlata, Dalyell, 1848, E,are and Remarkable Animals

of Scotland, vol. ii., p. 254, plate liv.

Bolina norvegica (^}) Hartlaub, 1894, Arbeiten Biol. Anstalt,

Helgoland, Bd. i. Heligoland.

Beroe ovata, Eschscholtz.

1896. Beroe was not seen in July, but on August 1st a specimen,

about 10 mm. in length, was taken. From the middle

of August to the middle of September it was a common
object in the harboiu', and at times quite abundant.

Most of the specimens were large, 50-75 mm. in

length. Early stages, 2-3 mm., were common on

September 14th, and again in IS^ovember.

1897. During January and February a few young stages,

2-4 mm. in length, were taken. It was not seen

during March and April ; and only one specimen of a

young stage was captured in May. From June to

November this Ctenophore was nearly always present

in the harbonr. It was very abundant dui'ing July

and October. The largest specimens were taken in

September and October.

1898. It was first seen in July, and remained until J^ovember.

Yery abundant during August and September. In

the autumn very large specimens, up to 90 mm. in

length and 50 mm. in breadth, were common. Small

specimens, 4-6 mm. in length, were taken about the

middle of August and duiing October.
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The quick disappearance of the large Ctenophores in the
autumn is, I believe, mainly due to gales and rough seas in

shallow water. The flimsy construction of Bolina renders it

specially liable to destruction by rough seas, but Beroe is less

so. Pleurohracliia is the least liable to destruction owing to its

shape, comparative smallness, and the firmer consistency of its

mesoglaea.

Beroe apparently has only one generation in the year. Its

breeding season is during the summer months, when the adults

are so plentiful. The larval forms which survive the winter

probably live in deep water. They seek the surface early in

the summer, and are carried by surface cuiTents towards the

shore and by the tide into the harbour.

Beroe ovata has a wide distribution. Large specimens

swarm off the Shetlands and the Hebrides, and also at times

at St. Andrews, during the summer. Haddon (1886) found

it exceedingly abundant off the west coast of Ireland. It

is apparently rather rare on the south coast of England. I

have only seen a few small specimens at Plymouth.

EcHra-ODEKMATA.

Larval forms, known as Pluteus, Bipinnaria, and Auricidaria, were

not uncommon during the spring and autumn, and at times were quite

abundant.

Bipinnaria asterigera, Sars.

Bipinnaria asterigera, M'Intosh, 1898, Ann. j^at. Hist. Ser. 7.

vol. ii., p. 105, pi. ii.

A single specimen of this fine Bipinnaria was taken on

November 25th, 1895. It measured about 6 mm. in length,

and had twelve arms with corrugated margins. The Bipinnaria

carried a well-developed little starfish, which belongs to the

genus Luidia.

Nemektea.
Pilidiutn.

Two specimens of this larval form were taken in April, 1895.

Its occurrence may have been more frequent, as it is not

very likely that such a small and delicate form would be in a

recognisable condition in unassorted tow-net material sent a

long distance by post.

3 B2
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POLTCHJETA

.

No special records were kept of the numerous larval forms except

a few, wHch I happen to know hy name ; only two are recorded

here.

Magelona.

The free-swimming larval form was found on the following

dates :
—

1895. In May; abundant on the 24th. Specimens measiu'ed

1 to 2 mm. in length. July 5th, one specimen, 3 mm.
in length.

1896. March 16th. A few specimens about 2 mm. in length.

August 28th and September 1st, a solitary specimen

on each date.

1897. July 19th, 29th, and August 5th, a solitary specimen on

each date.

1898. March 30th and April 24th, a solitary specimen on each

date.

Mitraria.

This rare larval form was only seen in 1895. A sudden

swarm entered the harbour on April 10th, and disappeared on

April 22nd. A few specimens were also taken between May
13th and 27th.

This larval form has been veiy rarely found in British

seas. It has been recorded from Plymouth (Boui-ne, 1889)

and Falmouth (VaUentin, 1891).

Watson (1898, 12th Ann. Rep., Liverpool Biol. Soc, p. 16)

has succeeded in connecting Mitraria with a Polychaete called

Oweiiia fiUformis.

Autolytus, Sp. ?

A few females, carrying eggs, were taken duiing the spring,

in the years 1895-98. It was twice seen in July, 1897, and

once early in JN'ovember, 1896 and 1897. The male, known
as Polylostrichus, was only seen twice, on April lOth, 1897,

and March 8th, 1898.

Tomopteris onisciformis, Eschscholtz.

This beautiful, transparent, free-swimming Polychcete is a

regular inhabitant of Valencia Harbour. During the early



Browne—Fauna and Flora of Valencia Harbour, Ireland. 687

part of the year, from January to April, it is rather scarce, and

only a few apecimens are occasionally taken. Up to the

end of March most of the specimens are ahout 6 mm. in

length; but a few are larger, ranging up to 10 mm. In April

fine adult specimens are taken, 25-30 mm. in length. In May
large specimens are occasionally taken, and young ones, ahout

2-3 mm. in length, make their first appearance. During May
and June the adult specimens gradually disappear, and their

place is taken by their more numerous offspring. In July

Tomopteris becomes fairly common, and at times even abundant-

Most of the specimens are about 6 mm. in length, but some

are quite young stages, about 2-3 mm., and a few belong to

later stages, 10-13 mm. The association of early and inter-

mediate stages tends to show that the breeding time of the

adults extends over several months. The early stages taken

in May probably come from eggs liberated in April, and are

represented by the larger specimens taken in July; and the

early stages taken in July come from eggs liberated at the

beginning of June. During August most of the specimens are

5-12 mm. in length; but a few up to 30 mm. are taken.

Prom the middle of September until late in October is the

breeding season of this summer generation ; and early in October

young stages, 2-4 mm. in length, make their appearance, and

soon become abundant. At the end of October there is again

a mixture of different stages, just as in May, consisting of

young and intermediate forms 2-12 mm. in length, and a few

adidts over 20 mm. About the middle of J^ovember a rapid

decrease in numbers takes place, and by the end of the month

Tomopteris becomes quite scarce. What becomes of all the

numerous stages is a problem yet to be solved. Probably

the winter storms may account for the destruction of a good

many.

It is clear from the sudden appearance of numerous young

specimens that there are two distinct generations in a year,

one in the spring and the other in the autumn. The interme-

diate and adult specimens taken in the spring are, I believe, the

survivors of the autumn generation. These have passed safely

through the winter with a considerable loss in numbers ; but

their offspring, reared under more favourable circumstances,

apparently do not suffer such a loss in numbers, and produce a

larger generation in the autumn.
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In the autumn of 1897 the young individuals formed a large

shoal in the harbour. They were also very abundant in the

same season of 1898.

The largest specimen of Tomopteris was taken on May Ist,

1895. It measured, when alive, 55 mm. in length, with sixteen

pairs of parapodia, and about six rudimentary pairs on the tail.

The body contained a large number of ova.

Amphipoda.

Parathemisto oblivia, Kroyer.

This little Amphipod, kindly identified for me by Mr. A. 0.

"Walker, was taken often in the summer and autumn. At times

it became quite abundant, especially in August, 1896, and

September, 1897. All the specimens were very small, and

belonged to young stages.

MOLLUSCA.

lanthina communis, Lamarck.

A solitary specimen was found stranded on the shore in the

harbour by the Misses Delap, on August 31st, 1896, and was

brought to the Laboratory. When placed in sea-water it soon

became active, and lived for three days. I found several clus-

ters of eggs, some of which had reached the veliger stage, with

a dark brownish spii'al shell.

lantMna always remained fully expanded when the sun was

shining upon it, but a shadow suddenly thrown across the

aquarium would immediately cause the animal to contract.

This Mollusc has often been recorded from the west coast of

Ireland.

Atlanta, sp. ?

Atlanta, M'Intosh, 1890, Ann. Nat. Hist., ser. 6, vol. v., p. 47,

pi. viii., figs. 3, 4.

A single specimen taken on August 7th, 1896. The shell

agreed in general appearance with the figures given by
M'Intosh, who found his specimens at St. Andi-ews in Sep-

tember, 1888.
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Pteropoda.

Limacina retroversa (Fleming).

Limacina retroversa^ Pelseneer (1887).

This species may be regarded as a regular inhabitant of the

harbour. It often occiuTed in dense shoals, and fonned a layer

of considerable thickness at the bottom of the tow-net can.

1895. A few specimens were taken once in April. On May 6th

a shoal entered the harbour and remained until the

l7th, when a sudden decrease took place.

1896. It was very abundant during May, June, and July.

Early in August it suddenly became very scarce, and

finally disappeared at the beginning of October.

1897. It was taken fi'om June to December. Yery abundant

in July and at the end of October.

1898. It was seen from July to October, and again in December.

Abundant at the end of July and during the early part

of October.

Clione limacina (Phipps).

Clione limacina, Boas (1886); Pelseneer (1887); M'Intosh(1898).

Clione horealis, Pallas.

A few specimens of this Pteropod were occasionally taken in

the harbour, 1896. It occurred from the end of July to Sep-

tember 10th. Larval stages were found about 1|- mm. in length,

with median and posterior ciliated bands, as figured byM'Intosh

(1898; pi. ii., fig. 6), and also younger stages with three

ciliated bands.

The adult stage was taken in August ; the largest specimen

measured 17 mm. in length. This is small as compared with

Arctic specimens, 35-40 mm.

1897. A few specimens were taken from July 19th to October

8th. Some were larval stages and others adults.

1898, A few specimens seen in August; one in October; and

one on December 26th.

The home of this species is in the Arctic Ocean. It is not

uncommon in the northern part of the British area, but rarely

taken in the south. A solitary specimen was found by Leach

at Palmouth, which is its southernmost record.
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Dexiobranchaea ciliata (Gegenbaur), Sp. ?

Dexiohranchcea ciliata, ^oas (1886); Pelseneer (1887); Gregenbaur

1855).

Only a few larval stages with ciliated bands were taken in

tbe harbour in 1896, on August 4th and 8th, and September

2nd.

All the specimens were of about the same age, and agreed in

general appearance with a figiu'e given by Gegenbaur (1855,

Taf. iv., fig. 11).

This species has been recorded from the Faeroe Channel and

other parts of the JS'orth Atlantic, and also from the Mediter-

ranean.

Phoeonidea.

Phoronis hippocrepia, Wright.

AcUnotrocha.

The larval stage commonly called Actinotrocha was only taken

during the spring.

1895. It was not uncommon during April and May. A stage,

5 mm. in length, about ready to start its sedentary

life, was taken on May 13th.

1897. A single specimen was seen on March 23rd.

The larval form has been recorded for Scotland and the south

coast of England, but I have not met with any records of it for

the west coast of Ireland. August and September appear to be

the principal months for its occurrence at Plymouth and Fal-

mouth.

Hemichoedata.

Balanoglossus.

Tornaria hrohnii, Bourne, 1889, Journ. Mar. Biol. Assoc, voi. i.,

n.s., pp. 63-68, pi. vii.

The larval form commonly called Tornaria was taken only

on two occasions.

1897. July 3rd, four specimens.

1898. July 22ud, two specimens.

These specimens agreed in general appearance with the

species which is at times not uncommon at Plymouth in August

and September.
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Table I.

Monthly Distribution of certain Pelagic Animals

1896. 1896 1896-1897. 1897.

Summer. Autumn. Winter. Spring.

fcb

< o
>
o

6

1 <

Muggisea atlantica,.... X X X X X X
Cupulita sarsii. X X X X X X X X
Velella spirans. 1 . . .. ..

Bolina norvegica. X X X ..
! X

Pleurobracbia pileus, X X X X X X X X X X
Beroe ovata, . X X X X X X
Tomopteris onisciformis, X X X X X X X X X
Sagitta bipunctata, . X X X X X X X X X X X
Paratbemisto obHvia, X X X
Clione limacina, X X X X
Limacina retroversa. X X X X
Thalia democratica-niucronata, X X
Doliohmi tritonis (so. ?), X X X X
Oikopleura flabellum (sp. ?), X X X X X X X X X

Table II),

Table shoicing ^he Alonths in ichich Pelagic Animali

1896.

Summer.
1896.

Autumn.
1896-1897.
Winter.

1897. '

Spring.

1-5 < so
o

>
O

d

Q
c u

< 1

Corymorpha nutans,
Sarsia prolifera, ....
Dipleurosoma typicum,
Eucbilota pilosella, ....
Laodice calcarata, ....
Obelia nigra, ....
Phialidium cymbaloideum,
Phialidium temporarium,
Solmaris corona, ....
Pelagia perla, ....
Cupulita sarsii, ....
Pleurobrachia pileus,

Bolina norvegica, ....
Beroe ovata, .....
Tomopteris onisciformis,

Sagitta bipunctata, ....
Limacina retroversa,

Thalia democratica-mucronata,
Oikopleuja flabellum (sp. ?), .

X
X

X

X

X

X

X
X
X

X

X

X
X

X
X

X

X

X

X

X

X

X
X

X
X
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Valencia Harbour.

rom Juhj, 1896, to December, 1898.

1897 1897 1897-1898. 1898 1898.
1

1898.
1

'98

Summer. Autumn. Winter. Spring Summer. Autumn. w.

d

o3
1-5

bo
Hi

-<
o
O

>
o

d

p i
t-5

(a

< < o
>

X X X X X X X
X X

X
X
X

X
X

X X X X X X
X

X
X

X X X
X

X
X

X

X X X X X X X X X X X X
X X X X X X X X X X X X X X X
X X X X X X X X X X
X X X X X X X X X X X X X X X X
X X

X
X

X

X

X
X
X

X
X
X

X
X

X X p X X X X X X

X

X

X

X
X
X

X

X
X X

X

X

X

X
X

X

X
X

X

X

X

X X

X X
X

X

X X X

|7alencia Harbour.

'Ccurred in Shoals, or in Great Abundance [1896-1898).

1897.

Summer.
1897.

Autumn.
1897-1898.
Winter.

1898.

Spring.

1898.

Summer.
1898.

Autumn.
'98

w.

d

P

CO

s '3

< o o
o

>
o

d
o
p

4 P<
< 1^ 1-3

p<

xn
o
o

o

X

X

X

X
X

X
X

X
X

X
X
X
X

X
X

X

X

X

X

X
X

X
X

X

X
X

X
X
X
X

X

X

X

X X

X

X

X

X
X
X
X

X

X

X

X
X
X

X

X
X
X

X

X
X
X
X

X X
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II.—Repoet on the MEDTJSiE (1895-98). By E. T. Bkowne, B.A.,

University College, London.

INTRODUCTION.

Peefatoet Eemaeks.

Veey few species of Medusae have been recorded for the west coast

of Ireland ; and, owing to tlie yagneness of the descriptions originally

given to these forms, the records are now in most cases of little value.

Consequently it was impossible to fonn an idea as to whether the

lledusoid faima was similar- to that of the English coasts or totally

different from it ; and it was equally impossible to determine what
share the true Atlantic lledusfe took in adding to the richness of the

littoral fauna.

Though the Medusae of the west have remained in a neglected

condition, there have been periods of great activity on the eastern

coast, more especially in the Dublin Bay district, where the labours

of Ray Greene (1857) and Haddon (1885) have produced valuable

contributions to our knowledge of the British ]\Iedus£e.

The northern shores of Ireland and the Belfast district claim the

early work of Templeton (1836), Patterson (1859), Porbes, and

Thompson ; and the southern shores that of AUman.
It was necessary for the progress of my research on the British

Medusae that I should investigate the fauna of the west coast of

Ireland. The fii'st visit to Yalencia Harboui', on the coast of Kerry,

was made in 1895, dui'ing April and May, with my friends Mr. W. I.

Beaumont and Mr. P. W. Gamble, to both of whom I am indebted for

much kindness and help. The second visit to the same locality was

made diu'ing the summer (July to September) of 1896, when I was a

member of a small expedition to investigate more thoroughly the fauna

of the hai'bour.

This lleport, however, is mainly based upon a series of tow-nettings

taken by the Misses Delap, of Yalencia Island, to whom I am greatly

indebted, not only for specimens, but also for valuable notes and di'aw-

ings. I must take the responsibility for the contents of this Eeport

and the identification of the species ; but it is chiefly owing to the

Misses Delap that the Medusoid fauna of Yalencia Harbour is now
better known than that of any other locality within the British area.
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It will be seen from the list of species that most of the Medusae

belong to one or other of the two orders—Anthomednsae and Lepto-

medusse. These orders contain nearly all the species usually found

in our seas. Though only a few Medusae have been connected with

Hydroids, yet probably an alternation of generations will be ultimately

proved to exist in all the species belonging to the two orders.

Tp to the present time no evidence has been found of the direct

development of a Medusa fi'om a Medusa in either the Anthomedusse

or Leptomedusae.

The MedusK belonging to the other orders, the Trachomedusge

and the IS'arcomedusae, may be regarded as visitors to our shores.

Their natural habitat is the open ocean, and their development is

probably direct, as we have no evidence of the existence of any

Hydroid form belonging to them.

Our Medusae may, therefore, be divided into two groups :

—

{a)

Littoral (Anthomedusse and Leptomedusae ; (h) Oceanic (Trachomedusae

and I^arcomedusae). Certain species of the Leptomedusae may be

regarded as visitors to British waters, as they have been very rarely

recorded (such an one is Octorchis)
; but they may be common elsewhere,

and probably belong to Hydi'oids inhabiting grounds far away fi'om

our shores.

The geographical position of Valencia Harbour makes it difficult

there to distinguish the regular inhabitants of the coast from the

oceanic species and the casual visitors ; but, by comparing them with

Medusae found at places further from the Atlantic, an approximately

correct estimate can be obtained. For this comparison I select two

places :—Plymouth, and Port Erin, in the Isle of Man, where the

Medusoid fauna is fairly well known to me.

The Yale'N'cia Medtts^ coitpahed with Species eoitni) at PLYiiouiH

ANT) Poet Eeen.

All the Anthomedusae found at Valencia have, with one exception,,

been taken at or near Plymouth. This exception is Margelispyramidata,

which has only been recorded from the west coast of Scotland. Since

this species almost certainly comes from a Hydroid belonging to the

genus Bou(/amviUia, or a closely allied genus, its distribution must

mainly depend upon the distribution of that Hydroid, which may Kve
in fairly deep water ojS the Atlantic coasts of Ireland and Scotland.

I have taken at Port Eiin nearly all the Valencia Anthomedusas ;.

and, from the known distribution of the missing species, they, with



696 Froceedings of the Royal Irish Academy.

all probability, will eventually be found there, except, perhaps,

Margelis pyramidata.

My visits to Port Eiin have been principally duiing April and

May, and not during the summer months : conseq^uently my knowledge

is somewhat limited to the spring forms.

The Leptomedus^ of A^alencia do not show so close an agreement

with those of Plymouth as the Anthomedusae, but the difference is not

great. There are only three species which I have not taken at

Pljrmouth :

—

Dipleurosoma typicum, JTelicertidium. octocostatum^ and

Laodice calcarata.

Dipleurosotna typicum is a remarkable Medusa ; and until more is

known about its distribution, and especially its life-history, my
remarks must be of a speculative nature. There ought now to be no

difficulty in tracing its life-history, as the ova remain attached to the

Medusa until the planula stage is reached,^ and the planulse could be

reared in a " Plunger" aquarium, such as is used in the Plymouth

laboratory. This Medusa was very scarce during my visit in 1896;

but the Misses Delap reported shoals in 1897 and 1898. It has not

often been recorded, but its distribution is wide :—JS'ewfoundland,

[Norway, south coast of Ireland, Kingstown Harbour, and Brighton.

Its occurrence at Brighton (1879) tends to show that the Medusa

passed up Channel on that occasion.

The second species, not taken at Plymouth, llelicertidium octo-

costatum), is a member of our noi-therTi fauna. It is common in

Scotland, but rarely taken in the southern pai-t of the British area. It

was only taken once at Valencia in 1897, and has only been once

recorded for the English Channel—at Falmouth, by Cocks, when it

was abundant in the summer (1849). This species has such well-

marked characters (eight radial canals and eight large gonads) that

there should not be the slightest difficulty in detennining the sole

member of the genus. It is not likely, then, that this species would

have escaped observation at Plymouth if taken in the tow-net.

The thii'd species, Laodice calcarata, has a wide distribution ; but

its esact range cannot be decided until the "good species" of the

1 Dijjleurosonm typicum.—Last summer the Misses Delap successfully reared

several dozen planulae up to a liydi'oid form. The hydroids are still alive in an

aquarium, hut have remained stationary in growth throughout the winter. From
the desc/iption and drawings kindly sent to me by the Misses Delap I am inclined

to think that the hydroids have not developed very far. It will be best to wait

for further development before publishing a description of thehydroid, which, at its

present stage, appears to belong to the genus Cuspidella (March, 1900).
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genus have been finally determined. There may he only one species,

or Beveral. According to Agassiz it has a Hydi-oid form {Lafoea

calcarata, of Agassiz), found in Buzzards Bay, on the Atlantic coast of

JS'orth America. The Hydroid has yet to he found on this side of the

Atlantic. The Medusa may he easily recognized hy its sensory clubs

(cordyli) on the margin of the umbrella. It has been rarely recorded

in British seas. Forbes and Goodsir, I believe, found specimens in

1851 on the west coast of Scotland; a solitary specimen was taken by

me at Port Eria in May, 1894 -^ and one specimen was found in my
examination of Dr. Powler's collection from Kirkwall Bay in 1896.

These are the only British records that I know of, and up to the

present time it has not been taken' in the English Channel.- This

species has occurred every year (1895-98) at Yalencia. It appears to

be an inhabitant of the Atlantic coast of Ireland and Scotland.

The Port Erin specimen probably di'ifted down through the IS'orth

Channel.

I am inclined to add Polycanna forslcalea as a fourth species, found

at Yalencia, and not at Plymouth. It has occurred regularly at Yalencia,

1896-98, whereas I have only seen a single specimen of the JEquoridae

at Plymouth (June, 1898). It was a few millim etres in diameter, and too

young for the determination of the species. At present there is the

usual difficulty about determining the different species of the genus

;

and, until this is done, a distribution list is useless. Eorbes certainly

found this species in the outer Hebrides (1851) ; and young stages of

^quorea have been recorded by Greene for the south-west coast of

Ireland. According to Goodsii', this large Leptomedusa has a hydi'oid

stage.

At Port Erin the following Leptomedusa have not been recorded,

but some of them ought to be found there in the summer :

—

Agastra

caliculata (the Hydroid Campamdaria caliculata of Hincks is recorded

for the Isle of Man by Miss Thornely), Dipleurosoma typicum, JEiicM-

lota pilosella (probably occurs in the summer),^ Octorchis gegenhauri,

and Polycanna forslcalea.

All the Trachomedusae may be regarded as true Atlantic foi-ms

;

1 Laodice calcarata, taken at Port Erin in May, 1899. Chadwick, H. C. 13th

Ann. Rep. L. M. B. C, p. 35.

2 laodice calcarata. Intermediate stages were common in the Scilly Islands.

July, 1899.—E. T. B.

2 Eitchilota pilosella, taken at Port Eiin, from June to August, 1899. Chadwick,
H. C. IStli Ann. Rep. Liverpool Mar. Biol. Com., p. 35.
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and of the three Valencia species

—

Aglantha o'osea, Gossea circinata,

and Liriantha appendiculata—only the latter has occurred at Plymouth
;

it was very abundant there in 1893, and a few in 1897. Until I found

this species at Yalencia, the English Channel, where it was fii'st

found by Forbes in 1846, was its only known habitat. Only a few

specimens were taken at Yalencia in 1896 and 1897. Apparently it is

an occasional visitor to our shores. Aglantha is a typical Atlantic

Medusa. It was taken at Yalencia in 1895 and 1896, and has been

recorded from the Shetlands, St. Andi'ews, and Heligoland. Gossea

circinata, the rarest of the Yalencia Medusae, has only been taken at

Croisic, on the coast of Normandy, unless it be ultimately proved that

Gossea corynetes of Gosse, taken at Ilfi'acombe in 1852, and not since

recorded, be a younger stage. Both species of this genus may be

regarded as typical visitors to the British shores.

Sohnaris corona was the only species of the Narcomedusse which

was taken at Yalencia; it was very scarce in 1895-96, but abundant

in 1897-98. At Plymouth, in September, 1895, I found two young

stages of a Sohnaris, which may belong to this species.

Amongst the Scyphomedusse, Pelayia perla may be regarded as an

Atlantic species, which arrives at times in shoals on the west coast of

Ireland and Scotland. It has never been recorded for Plymouth.

Forbes, however, found specimens off the coast of Cornwall in 1846.

None of the Trachomedusse or Narcomedusae, nor Pelagia,^ have

been recorded for the Isle of Man. It will be seen that the majority

of the species found in Yalencia Harbour occur at Plymouth and Port

Erin, and the remainder mark the character of an Atlantic port, viz. :

Dipleurosoma, Laodice, Polycanna, Aglantha, Solmaris, and Pelagia.

With tow-netting carried on almost continuously for three years, I

expected to find more Atlantic Medusae than have been met with.

Notes on the Tables.

(Tables facing p. 736.)

The Yalencia Medusae are conveniently divided into thi-ee series,

corresponding to the three tables placed at end of this Eeport.

Table I.—The fijrst series is quite distinct, and contains only those

Medusae taken by me during April and May, 1895.

Table II.—The second series contains the results of my tow-nettings

during the summer (July to September), 1896.

1 Pelagia perla. A shoal at Port Erin early in October, 1899. Chadwick,

H. C. 13th Ann. Rep. L. M. B. C, p. 34.
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In Tables I. and II. the Medusae are recorded for each day on

whicL. the tow-net was used. The species are arranged according to

the dates of capture ; and by the use of figures and symbols an attempt

has been made to couTey an idea of their abundance.

Table III.—This series contains the results of the tow-nettings

and the observations of the Misses Delap, extending from October,

1896, to December, 1898. To make this table more useful for the

comparison of one year with another, I have added to it my own
records for July, August, and September, 1896, so that the Medusae

of three summers are shown. The table is arranged on a different

plan from the first two ; it is simply a monthly record of the species

present in the harbour, and the quantity is mentioned in the notes on

the different species.

The order of the species is arranged on nearly the same plan as in

the previous tables. The species which usually make their first appear-

ance early in the year and during the spring are placed at the top of

the table, followed by the regular summer forms, the rarer species

being placed towards the bottom. The Medusae on the upper half of

the table may be regarded as the common annual inhabitants of the

harbour.

There is a conspicuous blank for the winter months of 1897-8,

owing to the scarcity of tow-nettings, mainly due to the bad weather

so common on that coast in winter time. A special effort was made

for December, 1898, as I particularly wanted to find out more about

the occurrence of Medusae during the winter months. I received eight

tow-nettings taken on eight different days in the month by the local

ferryman, James Higgins, tmder the directions of the Misses Delap,

but found only one Medusa. The month was notorious for gales, and

the contents of the tow-net chiefly consisted of broken algae and Cope-

pods.

The great decrease of Medusae during October, and especially in

I^ovember is, I am inclined to think, chiefly due to the heavy seas

off that coast during the autumn gales. The first gale in the autumn

plays great havoc with the pelagic fauna. I noticed this myself after

a gale with a heavy sea at the end of September in 1896 ; and a tow-

netting taken after the first gale in October, 1898, was full of the

remains of Solmaris and other delicate animals.

The tow-nettings taken in the autumn contain young and imma-

ture stages of several species of Medusae, including Lar sahellarum,

PMaliclium cymlaloideum^ Tiara pileata, which one would expect to be

found during the winter months, but these forms either completely

U.I.A. PEOC, SER. ni., VOL. V. 3 c
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disappear or TDecome very scarce. I do not tidnk their disappearance

is due to the decrease of temperature, for the usual winter surface

temperatui'e of the sea at Yalencia is ahout 48° P., and the maximum
in the summer does not exeeed 61° F. ; so that the difference hetween

winter and summer is only about 13° F. Occasionally in Tvinter the

sea is belo"w 48° F., but never for any length of time, and the extreme

minimum for the thi'ee years (1896-98) was 44°-5 F. Copepods form

the principal food supply of the lledusse, and they are faiiiy plentiful

throughout the winter, therefore the decrease can hardly be due to

starvation. I am inclined to think that it is the rough seas which

play havoc with the delicate littoral animals ; and those which escape

and turn up early in the spring as matui'e fonns, have passed the

winter in deep water far away from the coast. These small Medusae

are quite at the mercy of the tides and currents ; they certainly have

the power of increasing or decreasing their depth in the water, but

not of swimming against the stream, like the large RMzostoma. It

seems to be a matter of chance whether they reach deep water or get

smashed on the coasts in winter.

Two papers on British Medusae, written by myself, and published

in the " Proceedings of the Zoological Society of London," contain

descriptions and figui'es of some of the Medusae taken at Yalencia in

1895 and 1896.

In reports of a faunistic nature I do not think it is necessary to

give the full lists of synonyms and references relating to the commoner

species, and the few references which are given have been selected for

their usefulness. The geographical distribution is only given for the

rarer and more interesting species, and when omitted it may be under-

stood that the species is widely distributed thi'oughout the British

area.

CRASPEDOTA.

Order.—AjxinoMEDirsiE.

Am.ph.inema dinema (Peron et Lesueui').

SapTienia dinema, Forbes, 1848, p. 25, pi. ii.

Amphinema titania, Haeckel, 1879, p. 50, Taf. iv.

Ampliinema dinema, Browne, 1896, P. Z, S,, p. 475.

In 1896-98 this Medusa made its first appeai'ance in July

and disappeared in September, except in 1898, when it re-

mained until October. A few specimens taken occasionally

during each month. The largest measui-ed 6 mm. ia length.
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The top of tlie umbrella is ornamented witli a cone-sliaped

process, wHcli is very long and pointed in the Valencia speci-

mens, and about the same length as the umbrella.

This species has only been twice recorded outside the English

Channel ; by Gosse from Ilfi'acombe, and by Porbes from the

Shetlands.

It may be easily recognised by its two fine crimson or pur-

plish tentacles.

Cladonema radiatum, Dujardin.

Cladonema radiatum, Hincks, 1868, p. 68, pi. xi. ; Allman, 1872,

p. 357, pi. xvii.

In October, 1898, Miss M. Delap found the Hydroid in an

aquarium which had been used for keeping alive various animals

taken from the harbour. The Hydi'oid, owing to its minute-

ness, was not discovered until it had produced a considerable

network of stolons. It was probably introduced into the aqua-

rium at the plauTola stage in the process of adding a fi'esh

supply of sea- water.

Early in April lledusa-buds were first noticed upon the

hydranths, and at the end of the month a young Medusa was

seen swimming in the aquarium.

The Hydroid, I believe, has not yet been found in its

natural habitat, but has always mysteriously appeared in marine

aquaria.

While I was occupying a table at the Plymouth Marine

Laboratory in the autumn of 1897, I received from Mi. Eupert

Vallentin some adult Medusas of Cladonema radiatum taken in

Palmouth Harbour. Two specimens were placed in an aqua-

rium, but soon disappeared. On my arrival at Plymouth, in

the following April, I found in the aquarium several Hydi'oid

colonies of Cladonema, which evidently had developed from the

eggs liberated from one of the Medusas. The colonies budded

off Medusse during May and June.

The Medusa is a remarkable creatui'e, for it is able to attach

itself by means of special suckers upon its tentacles to any

fi.xed object, such as a rock, a piece of sea-weed, or the glass

sides of an aquariixm. I often watched the little Medusae in

the aquarium at Plymouth, and never saw them use theii' ten-

tacles for crawling, but only for attachment. They remain at

rest for long periods, with their tentacles expanded on the

3C2
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wait for prey, generally a Copepod. Directly a Copepod is

caught by a tentacle the Medusa starts swimming, and with,

great skill conveys the unfortunate Copepod into its mouth.

In the sea the Medusa probably lives amongst sea-weed. I

have never taken a specimen in a tow-net, but Mr. Vallentin

has seen a few specimens swimming at the siu-face of the sea in

Falmouth Harbour.

There are very few records either for the Hydroid or its

fi'ee-swimming Medusa. It has been found on the coast of

Belgium ; at St. Malo, ia Trance ; Messina ; and in England,

on the coasts of Kent, Devon, and Cornwall.

Clavatella prolifera, Huicks.

Clavatella prolifera, Hracks, 1868, p. 73, pi. xii ; Allman, 1872,

p. 384, pi. xviii.

In April, 1895, Mr. Gamble found several specimens of the

Medusa crawling over seaweeds taken fi'om a rock pool, near

high tide-mark. The specimens were of a brilliant orange

colour.

In September, 1896, the Misses Delap also found a few speci-

mens on seaweeds from a rock pool.

The Hydroid form has not yet been found in the harboiu\

but it is very minute, and scarcely visible to the naked

eye.

Corymorpha nutans, Sars.

Corymorpha nutans, Allman, 1872, p. 388, pi. xix. ; Browne, 1896,

P.Z. S., p. 463, plxvi.

Steenstrupia rubra etjlaveola, Forbes, 1848, p. 73, pi. xiii.

Steenstrupia galanthus, Haeckel, 1879.

In 1895-98, the Medusa oceui'red in vast quantities. It

appears about the end of March, or early in April, reaches

maturity early in May, and disappears during the summer. It

becomes veiy abundant towards the end of April, and dies off

rapidly in June ; stray specimens may be taken in July and

August, and probably come fi'om Medusa-buds which have

developed unusually late in the spring. A young specimen

was taken on July 27th, 1896; it measured about li-mm. in

length.

The Medusae on liberation fi'om the Hydi'oid are about 1 mm.
in length and width ; they gi'ow to about 5 mm. in length, and
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3 mm. in wiclth. A few of the Valencia specimens measured

6 mm. in length.

The abundance of the Medusae clearly shows that the Hydroid

must be very abundant somewhere in the neighboui'hood of

Valencia Island, but it has yet to be found. This Hydroid

is a difficult object to di-edge, as it usually lives rooted in sand.

Cytseandra areolata (Alder).

Cytceandra areolata, Haeckel, 1879 ; Browne, 1897, P. Z. S., p. 817,

pi. xlviii.

A very scarce Medusa, occurring at irregular intervals from

April to Ifovember. Solitary specimens were taken on the fol-

lowing dates :

—

1895, April 12th and 29th, May 14th, July 8th.

1896, July 18th, I^ov. 2nd.

1897, September 8th.

1898, July 27th (two specimens).

An adult with ripe ova was taken in April, 1895.

This Medusa is probably liberated from one of the species

belonging to the Hydroid genus Podocoryne.

Dipurena ophiogaster, Haeckel.

Sarsia strangulata, Allman, 1871, p. 46, fig. 17.

Dipurena opMogaster, Haeckel, 1879, p. 29.

In 1896, only a few specimens were taken during the summer.

In 1897, it first appeared in May and disappeared in Septem-

ber ; fairly common duiing June.

In 1898, it was very scarce, only seen in May and Sep-

tember.

The largest specimen measui'ed 5 mm. in length and width.

The manubrium, when fully expanded, was 40 mm. in length,

and carried four oval masses of generative cells, in addition to a

large mass of cells adjacent to the stomach.

This species was first taken by Allman on the south-west

coast of Ireland, and figured in his monograph under the name
•of Sarsia strangidata. I have retained Haeckel's specific name,

as there is an American species called Dipurena strangulata

(MacCrady, 1857).

Haeckel records D. opMogaster from Granville in Normandy,

and from Jersey. I have also taken it at Jersey and Plymouth.
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Dipurena halterata (Forbes).

Slahleria halterata, Forbes, 1848, p. 53, pi. vi.

Slalheria eatenata, Forbes and Goodsir, 1851, p. 311, pi. x.

Dipurena halterata, Haeckel, 1879 ; Browne, 1897, P. Z. S., p. 816^

pi. xlix.

This is a scarce Medusa at Valencia, but it has not often been

recorded from other localities, though its distribution extends

from Mull to Jersey.

In 1895, taken once in April, July, and September.

In 1896, once in July and September.

In 1897, once in August and September.

In 1898, once in April, twice in June, once in July and

November.

Solitary specimens were usually taken; but on July 21st,

1898, the Misses Delap had the good fortune to capture four-

teen adults, and kindly sent them to me for examination. The
umbrella of the smallest measured 5 mm. in length and width,

and that of the largest 8 mm. in length and 6^ mm. in width.

This Medusa is remarkable for having very large clusters of ne-

matocysts, forming conspicuous rings at the ends of the four

tentacles. By these rings the species may be easily distinguished

from D. ophiogaster. The number of rings of nematocysts upon

the tentacles of the specimens taken in July varies fi'om one to

five, as the following list shows :

—

Umbrella-length,

inm.

Number of rings on each
of the four tentacles.

Remarks.

5. 1, 2, 2, 3.

5. 2, 2, 2, 2. The large terminal bullet-

5. 4, 4, 4, 4. shaped cluster of nema-

6. 3, 3, 3, 3. tocysts is not coimted in

7. 3, 4, 3, 5. with rings.

8. 1, 3, 3, 4.

In the earliest stage, about 1 mm. in length, there is only a

terminal cluster of nematocysts ; the rings appear later, and the

uppermost one of the series is the youngest.
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Porbes first found. Slaiheria haUerata in Mounts Bay, Corn-

wall, in 1836, and described tbe species witb one large terminal

cluster of nematocysts on eacli tentacle. Off Mnll, in 1 85 1 , Forbes

fonnd some specimens of tbe same genus having, in addition

to tbe terminal cluster, five to six rings of tbe nematocysts on

tbe lower balf of eacb tentacle. He regarded tbe presence of

tbe rings as a specific cbaracter, and described a second species

under tbe name of S. catenata. In otber details tbe Mull speci-

mens agree fairly well witb tbe first-named species. Tbe speci-

mens taken at Yalencia sbow tbe connexion between tbe two
species of Porbes ; and I consider 8. catenata to be tbe fully

developed adult stage of ;S^. halterata.

All tbe Yalencia specimens bave tbe peculiar linear swellings

upon tbe four radial canals ; tbey bave tbe appearance of im-

mature gonads. In tbe adult tbe generative cells are arranged

in large clusters upon tbe manubrium.

Alnormal specimen.—One specimen, taken in July, 1898, bad

an interesting abnormality, wbicb I bave not seen before among
tbe Sarsiadse.

Tbere was an extra tentacle attacbed to one of tbe four

normal tentacles. It was like its companion in size ; but its

basal bulb was smaller, and joined to its neigbbour. Tbe
ocellus was very small, faintly coloured, and only just visible.

Ectopleura dumortierii (van Beneden).

Uctopleura dumortierii, Hincks, 1868, p. 124, pi. xxi.

In 1895-96, not a single specimen was taken.

In 1897, tbe Medusa appeared at tbe end of April and dis-

appeared early in October. Usually one or two specimens were

taken on eacb day of tow-netting. On April 27tb, nine

specimens were taken ; tbe smallest about 1 mm. in diameter,

and tbe largest 4 mm. in lengtb and 2J mm. in widtb. Speci-

mens witb ova were taken in May.

In 1898, it was foimd from Marcb to June; usually very

scarce.

Tbis Medusa is liberated from tbe rare Hydroid Ectopleura

dumortierii^ wbicb. bas only been twice recorded : by Van

Beneden at Ostend; and by Hincks, wbo found it on drift-

wood cast asbore at Point of Ayr, Isle of Man. The fi-ee-

swimming Medusa bas been taken at Heligoland (Hartlaub)
;

St. Andrews (Crawford) ; Plymouth (E. T. B.).
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Euphysa aurata, Forbes.

Eupliysa aurata, Forbes, 1848, p. Vl, pi. xiii. ; Haeckel, 1879;

Browne, 1896, P. Z. S., p. 474.

In 1895, dui'ing my visit in tbe spring, this Medusa was

usually present in tbe tow-net. Tbe smallest specimen

measured f mm. in length., and tlie largest about 3 mm.
In 1896, only two specimens were taken in August; one was

quite an early stage, about 1 mm. in lengtb, and tbe otter an

adult witb. ova. Tbe Misses Delap sent me two immature

specimens taken early in ISTovember.

In 1897-98, it appeared in April and disappeared in June. A
solitary specimen was taken in September, 1897.

This Medusa never became abundant ; usually only a few

were specimens taken at one time.

It reaches matuiity in May. The life-history of the species

is still unknown.

Euphysa aurata may be distinguished from Corymorpha nutans

by not possessing a pointed, cone-shaped process on the top of

the umbrella ; and from Syhocodon prolifer by not having the

tentacular side of the umbrella longer than the opposite side,

and by not possessing Medusa -buds.

Hybocodon prolifer, L. Agassiz.

Sylocodon prolifer, Agassiz, 1862; Allman, 1872; Browne, 1896,

P.Z. S., p. 466.

Amphicodon ampliipleurus, Haeckel, 1879, p. 37, Taf. i.

AmpMcodon fritillaria et glolosus, Haeckel, 1879.

In 1895, I arrived at Valencia about the time the Medusa
was disappearing, and only a few specimens were taken during

the fii-st fortnight in April. All the specimens had reached

maturity ; some with ova upon the wall of the stomach, others

with free Actinulse inside the umbrella-cavity.

In 1897, a solitary specimen was taken on February 15th,

with eight Medusa-buds upon the base of the large tentacle.

Another specimen was taken on June 1st.

In 1898, none were seen.

The Medusa is liberated from the Hydroid Hylocodon prolifer,

which has not yet been recorded in British seas. The Medusa,

at fii'st, has only one solitary tentacle, but later on develops

two more, one on each side of the fii'st tentacle.
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The Medusa usually occurs in the spring, reaches maturity in

April, and disappears early in the summer. Apparently it is

not a common species at Valencia.

Ijar sabellarum, Gosse.

Zar sabellarum, Allman, 1872; Hincks, 1872, p. 313, pi. xix.
;

Browne, 1896, P. Z. S., p. 468, pi. xvi., and 1897, p. 818,

Woodcuts, 1-9.

Willsia stellata, Porhes, 1848, p. 19, pi. i.

This Medusa is liberated from the Hydroid Zar saiellarum,

which has been recorded from only two localities—Ilfracombe

(Hincks) and Plymouth (E. T. B.). The Hydroid colony forms

a fringe round the tube of a Sabella ; it is very minute, and,

unless specially searched for, may be easily overlooked. The
Medusa has been frequently recorded from several British

localities, and is not uncommon in the summer.

At Valencia the Medusa was one of the common objects in

the tow-net ; it was nearly always present, but never in any

great numbers. The youngest stage (with six tentacles, 1 mm.
in diameter) was the most plentiful, only occasionally absent.

It was taken every month, from July, 1896, to November,

1897, but was very scarce during the winter. Its presence in

winter time is not conclusive evidence that the Hydroid

liberates Medusae all the year round. They may have been

budded off late in the autumn, and remained at the first stage

Tintil the following spring.

The second stage (with twelve tentacles, umbrella about

2 mm. in diameter) has not been seen in the winter ; it first

appears in April.

The third stage (with eighteen tentacles, about 3 mm. in

diameter) comes on in May.

The adult stage (with twenty-four tentacles, about 4-5 mm-
in diameter) appears in July and remains until November.

To judge from the number of early stages taken, the principal

period for the liberation of the Medusas from the Hydi'oid is

during the spring and summer.

Xizzia blondina, Porbes.

Zizzia hlondina, Porbes, 1848, p. 67, pi. xii. ; Browne, 1896,

P.Z. S., p. 475.

In 1895, six specimens were taken at the end of May.

In 1897, two specimens found on June 9th.



708 Proceedings of the Royal Lish Academy.

I cannot account for the extreme scarceness of this Medusa

at Valencia, and speculation is somewhat useless until its life-

histoiy is known. Its distrihution extends from the Shetlands

to Cornwall ; it was very abundant off the Eddystone in Sep-

tember, 1897, and May, 1898.

This species may be distinguished from 2IargeUium octopuno-

tatum by the constant presence of four simple unbranched

oral tentacles, each terminating in a single cluster of nema-

tocysts. In Margellium the oral tentacles hare at least two

terminal and two lateral clusters of nematocysts.

Margelis autumnalis (Hartlaub).

Botigainvillia autumnalis, Hartlaub, 1897, p. 465. Taf. xv.

In 1896, six specimens were taken early in August. It was

the only species of Margelis seen dui'ing my visit in the

summer.

In the tow-nettings sent to me by the Misses Delap eight

specimens were found early in November.

Margelis bella (Hartlaub),

BougainviUia lella, Hartlaub, 1897, p. 470, Taf. xv.-xvi.

A solitary specimen taken in May, 1895, and two during^

August, 1897.

Margelis principis, Steenstrup.

Margelis principis, Haeckel, 1879, p. 88, Taf. vi.

Margelis Iritaimica, Browne, 1896, Irish Ifaturalist, p. 180.

In 1895, this Medusa was not uncommon during Apiil and

May.

In 1897, only a few specimens taken during April and May-

The smallest specimen measured 1^ mm. in length. Oral

tentacles twice branched. Pour tentacles in each of the marginal

groups.

The largest specimen measured 7 mm. in length and 8|- mm.
in width. Oral tentacles five times dichotomously branched,

24-26 tentacles in each of the four marginal gi'oups.

In large specimens the umbrella is globular, and about as

long as wide. The stomach is on a broad but short peduncle
;

it has four large perradial lobes, which in some specimens reach

over the top of the umbrella-cavity. Upon the sides of these

lobes the gonads develop, and, when viewed from the top of

the umbrella, they represent a short, thick, perradial cross.
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The large compouncl tentacular bulbs are either epatilette-

shaped or -^ell curved ; but in the intermediate stages the bulbs

are only slightly CTured. In these specimens the tentacular

bulbs are not so large and not so much ciu'ved as in specimens

taken at Plymouth and Port Erin.

The tentacular bulbs are of a dark broTm colour, ^vith longi-

tudinal rows of pigment corresponding to the tentacles in

position. The ocelli are large and black.

Dr. Hartlaub has recently published a revision of the geniis

Bougainvillia in his Pteport on the Hydjomedusae of Heligoland.

I have here used Haeckel's generic name Margelis in place of

BovgainvUlia, as I prefer the latter name for those Medusae

which have been traced to Hydroids belonging to the genus

Bougainvillia. Up to the present none of the Talencia species

have been traced to Hydroid forms.

I believe the Talencia specimens belong to the species

which I have called Margelis principis in my Eeport on the

Medusae of the Isle of Man (1895). But Hartlaub' s revision

causes me to reconsider the correctness of the former identi-

fication. If the exact position of the gonads is to be taken

as one of the characteristic features in determinin g the species

of this genus, then my specimens certainly do not agree

with Haeckel's figures of the specimens in the Copenhagen

Museum, collected by Streenstrup. It was the very large

epaulette-shaped or crescent-shaped tentacular bulbs in the

Port Erin specimens which led me to adopt the name of

M. principis^ for they corresponded with the figui'es given by

Haeckel. As I have already used the name M. p>rincipis for

these Medusae with large epaulette-shaped bulbs, it will be best

to continue the use of the name until the correct determination

of the species has been made.

I have rarely seen specimens with the large epaulette-shaped

tentacular bulbs, and it is probable that they represent this

species, at its maximum growth, with the greatest number of

tentacles.

Margelis pyramidata (Forbes and Goodsir).

Hippocrene pyramidata., Forbes and Goodsir, 1851, p. 312, pi. x.

;

Haeckel, 1879, p. 635.

In 1897, about twenty specimens were found in the tow-

nettings taken dming June and July.
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The smallest specimen measured 2 mm. in length, and l^mm.
in width. Six tentacles on each of marginal bulbs. Oral ten-

tacles twice dichotomously branched.

The largest specimen was 4 mm. in length and 5 mm. in

width. Eight tentacles on each marginal bulb. Oral tentacles

3-4 times dichotomously branched. The umbrella is globular

in shape. The stomach is situated upon a broad inverted cone-

shaped peduncle. The gonads form narrow bands extending

from the stomach, along the radial canals, up to the base of

the peduncle. The compoimd tentacular bulbs are small and

roundish ; of a reddish orange colour in formalin. Ocelli black.

In the early stages the peduncle is very small. This Medusa

was fii'st found by Porbes and Goodsir at Mull, and later by

Haeckel off Handa Island, west coast of Scotland.

lyiargelliuni octopunctatum (Sars).

Li%%ia octopunctata, Forbes, 1848, p. 64, pi. xii.

RathTcea octopunctata, Haeckel, 1879, p. 97.

Margellium octopunctatum, Haeckel, 1879, p. 95 ; Browne, 1896,

P.Z. S., p. 479.

Margellium yratuni, Haeckel, 1879, p. 95.

In 1895, during April and May this Medusa was often a

common object in the tow-net ; it was veiy abundant about the

middle of April. I was able to collect a large number of speci-

mens, and to form a series, showing the development of the

Medusa from its earliest free-swimming stage to its maximum
growth. The Medusa at its maximum growth has not been

previously found in Europe, but only is known from North

America, where it has been found and described by Agassiz

under the name of Lizzia grata.

In 1896, during my visit in the summer, the Medusa was not

seen. I was surprised to see specimens in the tow-nettings

sent to me by the Misses Delap, taken between October 23rd

and November 6th. These specimens all belonged to the

earliest stage, with Medusa-buds upon the stomach in different

stages of development. There appears to have been a sudden

Bwarm, which lasted about a fortnight. I have never taken

this species in the autumn, nor do I know of any autumn records.

It is common in the spring, and has a very wide distribution.

In 1897, it first appeared in January and disappeared in

May ; it was very scarce early in the year, but common in
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March and April. A solitary specimen, -ndtli Medusa-bnds, was
taken on July 29tli.

In 1898, it was taken in March; abundant in April, and
finally disappeared in June.

Podocoryne carnea, Sars.

Podocoryne carnea, Hincks, 1868, p. 29, pi. v. ; Allman, 1872,

p. 349, pi. xvi. ; Bro-vme, 1896, P. Z. S., p. 463.

This Medusa is liberated from the Hydroid Fodocoryne carnea,

which is commonly found on shells of Nassa. The Hydroid

was not taken at Valencia.

The Medusa was rarely found in the tow-net, and only on

the following dates :

—

1895. April 10th. A solitary specimen, with 8 tentacles.

1896. September 1st. A solitary specimen, with 8 tentacles.

1897. January loth. A solitary specimen, with 7 tentacles.

February 15th. Two specimens.

All the specimens belonged to the earliest fi'ee-swimming stage.

Sarsia gemmifera, Forbes.

Sarsia gemmifera, Forbes, 1848, p. 57, pi. vii.

Codonimn gemmifertim, Haeckel, 1879, p. 15.

A rather scarce Medusa at Yalencia, and only taken on the

following dates :

—

1896. A few specimens in July and August; the largest

2-3 mm. in length. All had Medusa-buds upon

the manubritim.

1898. A single specimen taken in June, and a few in July.

The distribution of this species ranges from the Shetlands

to the English Chamiel, but it has not often been recorded.

Sarsia prolifera, Forbes.

Sarsia proUfera, Forbes, 1848, p. 59, pi. vii.; Haeckel, 1879^

p. 18.

Syncoryne prolifera, Allman, 1871, p. 83, fig. 38.

In 1896, on July 18th, the fii'stday of my using the tow-net,

a few specimens were taken. The Medusa was present in the

harbour until August 1st, but not abundant. On August 3rd

and 4th not a specimen was seen ; but on August 7th a great

shoal arrived. "Within half an hour I obtained over 300 speci-

mens. By August 10th, the Medusa had again become scarce,,

and was last seen on August 15th.
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The great shoal on August 7th was probably due to the

accumulation of specimens produced by rapid gemmation for

the increase of the number of sexual individuals. The shoal

was probably formed off the coast early in August, and was

carried into the harbour by the tide. The rapid decrease is

remarkable ; for within a week there was a complete disap-

pearance.

The specimens taken in July were budding off Medusse fi'om

the basal bulbs of the tentacles, and the generative cells were

only just visible on the stomach of a few individuals. Nearly

all the specimens taken on August 7th possessed generative

cells, and the Medusa-buds were either very small or absent.

In 1897, it appeared in June and disappeared in August;

very abimdant in July.

In 1898, it appeared in May and remained until September.

The distribution of this species is somewhat noteworthy.

Forbes fii'st found it in Penzance Bay in 1846 ; and since

then it has been recorded for Falmouth, Fowey, Plymouth,

Jersey, and the Orkney Islands. The latter is a genuine record

by Busch (1851), with a figure of the Medusa.

Sarsia tubulosa (Sars).

Sarsia tuhdosa, Forbes, 1848, p. 55, pi. vi. ; Haeckel, 1879, p. 16.

In 1895, a few specimens occasionally taken during April

and May.

In 1896, not present during my visit from July to September.

In 1897, it first appeared in February and disappeared in

August. On April 24th, four specimens were taken, with

umbrella 9-10 mm. in length. On April 27th, a specimen

captured, which measured 8^ mm. in length and 8 mm. in

width.

In 1898, it was taken fi'om April to July. A fine specimen

was captured on May 23rd ; the umbrella measured 9 mm. in

length and width.

This species is well distributed throughout the British seas.

It reaches maturity about April or May.

Tiara pileata (Forskal).

Tiara pileatci, Haeckel, 1879, p. 58, Taf. iii.

Oceania episcojpalis^ Forbes, 1848, p. 27, pi. ii.

In 1895, diuing my visit in April and May, a few young and
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intermediate stages (smallest 5 mm. in length.) were taken in

the tow-net, and many iine large specimens caught swimming

at the surface in a cove close to Doulus Head on May 21st.

These large specimens showed considerable variation in the

shape of the umbrella and in coloration. The apex or crown

of the umbrella had five distinct shapes, ranging from a long

narrow-pointed process, like a spike on the top of a helmet,

to a large globe-shaped mass of jelly ; the intermediate forms

making connecting links between the extremes.

The coloiu' of the stomach and tentacular bulbs in most of

the specimens was reddish brown, in a few bright crimson, and

in others a pale translucent brown, which is the usual colour of

the younger stages. The largest specimens measui'ed 20-28 mm-
in length ; one possessessed 38 tentacles.

In 1896, during my visit in the summer, a few speci-

mens were taken in August. All belonged to the intermediate

stages; the largest measured 10 mm. in length, and had 8

tentacles and 8 adradial bulbs.

In 1897, it first appeared in April and disappeared in October

;

abundant throughout the summer. The earliest stage, with two
tentacles, was taken in April and October. Early in October

some large specimens were taken, and measui'ed 35-45 mm.
in length and 20 mm. in width ; also young stages about 5 mm.
in length, and intermediate stages up to 20 mm.

In 1898, it appeared in March and disappeared early in

N'ovember. It was not nearly so abundant as in 1897. Large

specimens were again taken in October and early in I^ovember.

Hartlaub (1895) succeeded in rearing in an aquarium the

Medusae liberated from the Hydroid Perigonimus repens (in a

later publication, 1897, the Hydroid name is changed to P.

vestitus, Allman) to a stage sufficiently advanced to show its

connection with the early free-swimming stages of Tiarapileata.

Since then I also have reared Medusae liberated from Feri-

gonimus at the Plymouth Laboratory, and am able to confii'm

Hartlaub' s observations.

There is a di:fference of opinion with regard to the names

to be used for Medusae liberated from Hydroids. At present

there are two distinct systems of classification in use, one for

the Hydroid forms, the other for the Medusae. So long as the

Medusa remains attached to its Hydroid it receives the Hydroid

name ; but directly it swims away on its own career it usually
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changes its name. This douhle system is useful in cases "vrhere

the lledusa has not yet been traced to its Hydroid ; but "when

once the connection has been finnly established, in my opinion,

the Medusa ought to be called by its Hydroid name, if the

latter has priority. My reason for not using the Hydroid name

in this case is due to some doubt "^hich I have Mrith regard to

the right specific name to be given to the Hydroid.

It does not come "within the scope of the present Eeport to

enter into details concerning the different species of Perigo-

nimus; but a revision of the genus is needed.

Order .—LEPTomnrs^

.

Agastra caliculata (Hincks).

Hydroid form.

Campanidaria caliculata^ Hincks, 1868, p. 164, pi. xxxi. ; Q-iard,

1898.

Medusoid form.

Agastra mira^ Hartlaub, 1897, p. 504, Taf. xxii.

Leptomedusa. Gen.? Sp. ? Bro"wne, 1897, P. Z. S., p. 832,

pi. xlix.

Hartlaub fii'st described the free-s"sviinming Medusa under the

name of Agastra mira, and his specimens "were obtained off

Heligoland in 1895 and 1896, in the autumn.

At Yalencia, in May, 1895, I found a single specimen of the

Medusa, and in August, 1896, three more specimens. These I

described and figured in the " Proceedings of the Zoological

Society" "without gi"ving a name, as I felt almost certain that

these peculiar little Medusae, •without a stomach or tentacles,

must have been recently liberated from a Hydroid colony. For

this reason I preferred to "wait for the discovery of its Hydroid.

Portunately there has not been a long delay, as Giard has

found the Hydroid Cam'panularia caliculata of Hincks abundant

at Wimereux, and has been able to find Medusae in the gono-

thecse "which agree "with the description given by Hartlaub of

Agastra mira. As Giard points out, the genus Campanularia

is con-fined to certain Hydroids which do not possess Medusae,

but have simple sporosacs. He has suggested the removal of

this species from the genus Campanularia to a ne"w genus,

"which he proposes to call Agastra, after the generic name

given by Hartlaub to the Medusa. No"w I see no reason
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for there being two specific names, one for tlie Hydroid and

another for the Medusa, and according to the rules of nomen-

clatui-e Hincks's name has priority.

Hincks states that the Hydroid is not common. It is

recorded for Pegwell Bay, near Eamsgate ; Dorsetshire ; Ilfi'a-

comhe ; Kinsale, Co. Cork ; Courtmasherry Harbour, Cork

;

and Jersey.

Dipleurosoma typicura (Boeck).

Bipleurosoma typica, Axel Boeck, 1866.

Dipleurosoma stuvitzii, Axel Boeck, 1866.

Ametrangia hemisphcerica, Allman, 1873, "Nature," toI. ix., p. 73.

Dipleurosoma irregulare^ Haeckel, 1879, p. 636.

Dipleurosoma typicum, Haeckel, 1879, p. 155.

Dipleurosoma hemispherica^'KaiM.oTi., \%%b ) Browne, 1897, P.Z.S.,

p. 826, pi. xlviii.

In 1895, a solitary specimen was taken in April, and a few

in May.

In 1896, only three specimens were taken during August.

In 1897, a single specimen was taken on June 30th, and on

July 1 9th a great shoal appeared, and remained in the harbour

until the middle of August. A great decrease took place early

in September, and the final disappearance on October 9th. The

smallest specimens were about 3 mm. in diameter, and the

largest did not exceed 8 mm.
In 1898, it first appeared in May and disappeared in October.

Abundant during June and July.

The few specimens taken in 1895 and 1896 showed that this

Medusa had a very irregular radial canal system. Though I

was able to identify the specimens as Ametrangia hemisphcerica

of Allman, yet I felt sui'e that the species had not been cor-

rectly described. Fortunately the Medusa was abundant in

1897 and 1898, so that the Misses Delap were .able to send me
a large number of specimens, which have enabled me to give a

better description of the radial canal system, and to connect

Allman's species with Dipleurosoyna typicum of Boeck. AUman's

specimens were taken on the south coast of Ireland, and the

following is his description (from "Nature," 1873):

—

"Umbrella hemispherical, about half an inch across the

umbrella-margin. Tentacles more than a hundi'ed, very exten-

K.I.A. PEOC, SEE. III., VOL. V. 3 »
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sile, three to four inches long when fully expanded, spiral

when contracted. Each tentacle has a bulbous base, with

a distinct ocellus. No marginal vesicles. Velum of moderate

width. Manubrium forms a small projection from the summit

of the umbrella, and terminates in foiu' rather indistinct lips.

From the base of the manubrium three wide canals are sent off,

at equal distances ; these gradually contract in diameter, and

finally enter the ring canal. The symmetry of the radiating

canals is confined to these three primary trunks. Prom their

wide proximal ends each sends olf branches, some of which may
be traced to the margin, where they Join the ring canal, while

others end blindly in the substance of the umbrella. The

branches are very irregular in number, length, and direction.

The generative elements are formed in oval sporsacs, developed

one on each of the three primary canals at the spot where the

wider base passes into the narrow continuation. The ova

remain in the sac until the planula stage is reached. The
planula breaks out of the sac and remains attached to the

outer wall for some time. Nearly spherical in shape, it never

acquires cilia, and possesses little or no power of locomotion.

The gastric cavity is fully formed. Further development un-

known. Yery abundant. South coast of Ireland."

Haeckel, in 1879, found a few specimens at Brighton, and

noticed the variability of the canal system. In his " System

der Medusen " he has placed the species in the genus Bipleu-

rosoma, under the name of D. irregulare^ and gives Allman's

A. hemisphcerica as a doubtful synonym. The genus contains

two other species, JD. typiciim, Boeck, and B. amphithectum,

Haeckel.

Haeckel's definition of the genus Bipleurosoma is as follows :

—

" Cannotidse, with six branched radial canals leaving a

bilateral stomach in two opposite groups, three canals in each

group, with irregular branches. The main canals and their

branches generally enter the ring canal. Six gonads on the

undivided part of the main canals near the stomach."

This description is based on D. amphithectum, and not on

D. typicum or A. hemisphcerica.

D. amphithectum has a bilateral stomach with six main canals.

The gonads are on these canals close to the stomach, and the

lateral branches of the main canals are between the gonads and

the ring canal.
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I have made rough diagrams of the canal systems of 200

specimens taken in Valencia Harbour in 1897, and have

selected twelve diagrams (figs. 1-12) to illustrate the irregular

arrangement of the radial canals. These specimens clearly

show that this species does not agree with Haeckel's definition

of the genus JDipleurosoma. I do not wish to make a new genus

for this species, especially as Boeck originally founded the genus

Dipleurosoma ; but Haeckel's definition must be ultimately

altered and D. amphithectum removed to another genus.

j!^otes ois the Valencia SpEcniEisrs. (Plates xx., xxi.)

Stomach.—In the majority of the specimens the stomach is longer

than it is wide, and the usual type is shown in fig. 3 ; but it may be

triangular (fig. 4), or nearly round (fig. 5), or very irregular (fig. 11).

In all the figures only the base of the stomach is drawn, so as not to

make the diagrams too complicated. The walls of the stomach meet

about the centre, and terminate in a mouth with foui' lips. JS'early all

the specimens preserved in formalin have the mouth fully expanded,

forming a simple ring.

I believe that the irregularly shaped stomach is due to the outgrowth

of the radial canals, and to a subsequent outgrowth of the stomach

itself. The base of the stomach has the appearance of ground glass,

divided by a number of clear lines which meet about the centre. These

transparent lines correspond in position with some of the large canals

(figs. 8 and 11), and, I believe, mark the original position of the radial

canals. The stomach has grown outwards and taken in a part of the

radial canals. The enlargement, also, of the radial canals at their exit

from the stomach is a process connected with the growth of the stomach,

converting a portion of the canals into lobes of the stomach. Upon
this outgrowth I base my views that all the radial canals leave either

the stomach itself or a lobe of the stomach, and that the primary

canals, in the young Medusa, are not subsequently branched, as in the

figure given by Haeckel of J). amphitJiectum.

Radial Canal System.—At present I have no clue to the num-
ber and the position of radial canals in tbe earliest free-swimming

stage. All the specimens belonged either to intermediate stages or to

the adult form, mostly to the latter. The radial canal system may
conveniently be divided into three types, which are not absolutely

distinct, as a blending of the types occurs in some specimens.

(a) A roundish stomach, with four or more canals about equal

distances apart.

3 D 2



718 Proceedings of the Royal Irish Academy.

(h) A triangular stomacli, with three primary canals, one from

each corner of the stomach, and the usual accessory canals,

in different stages of development. (AUman's type.)

[c) An elongated stomach, with a canal at each end and two canals

on each side ; also with accessory canals. (Boeck and

Haeckel's type.)

The number of radial canals leaving the stomach (including those

which had not reached the ring canal) were counted in 217 specimens

taken in 1897 : the result is g-iven in the followins; table :

—

The number of

Canals leavina; r,

iv Ci 1, bpecimens.
the Stomach. ^

The number of

6. 3.

6. 8.

7. 18.

8. 31.

9. 43.

10. 32.

11. 31.

12. 25.

13. 11.

14. 5.

15. 6.

16. 2.

17. 1.

18. 1.

I do not think that there is any tendency on the part of the Medusa
to produce permanent blind canals, but that the aim of every canal on

leaving iihe stomach is to unite with the ring canal. In two specimens

I noticed a short canal running out fi'om the ring canal and directed

towards the stomach. As the radial canals are so irregular in number

and position it is not possible, until the earliest stages have been seen,

to express a definite opinion as to the normal type. Scarcely two

specimens have the canals in exactly the same position, and they

apparently develop in no definite order.

Generative Organs.—According to Haeckel's definition of the genus

there ought to be six gonads ; Allman gives only three. The Yalencia

specimens used in the above table show that the gonads may be upon

all the canals, or only on a few ; the number of gonads ranges from
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one to twelve, and five is the most frequent number. The females

were in excess of the males in the proportion of about fom- to thi'ee.

The ova remain attached to the ovary until the planula stage is

reached.^

Distribution.—South-east coast of Norway (Boeck). jS'ewfoundland

(Stuwitz). South coast of Ireland (AHman) ; Kingstown Harbour

(Haddon), Brighton (Haeckel).

Euchilota pilosella (Forbes).

Tliaumantias inlosella, Forbes, 1848, p. 42, pi. viii. ; Gosse, 1853.

p. 334.

FucJiilota pilosella, Browne, 1896, P. Z. S., p. 484.

In 1895, dui'ing April and May, three specimens were taken
;

one was an early stage, about 2 mm. in length ; the others

were adults, the largest 20 mm. in diameter.

In 1896, only a very early stage was taken in August.

In 1897, it first appeared in April and disappeared in

October ; abundant throughout the summer.

In 1898, it first appeared in July and disappeared in October;

abundant dui'ing July and August. The largest specimen

measured 22 mm. in diameter.

This Medusa is not imcommon on the British coasts during

the summer.

Eutima insig-nis (Keferstein).

Eidima insignis, Haeckel, 1879, p. 192; Browne, 1896, P. Z. S.,

p. 492.

In 1896, it was only taken on three occasions during my visit

in the summer ; a single specimen on July 22nd and August

19th; and it was common just outside the harbour on August

10th.

In 1897, it was not seen by the Misses Delap.

In 1898, it only occurred in July. Pour large specimens

taken with ova along the whole length of the peduncle. Diameter

of the umbrella 10-12 mm.
Under SapJienia miralilis I have commented on the probable

relationship of that Medusa with this species.

^ See footnote on page 696.
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Laodice calcarata, Agassiz.

• Zaodice calcarata, 'Kaeckel, 1879, p. 134; Browne, 1897, P. Z. S.,

p. 823, pi. xlix.

In 1895, three specimens were taken in April and three in

Jidy.

In 1896, five specimens were taken in July and August. On
Septemher 3rd we visited Puffin Island (a few miles south of

Valencia), and there Mr. Gamble found a few specimens close

to the rocks. On the two following days a small shoal entered

Valencia Harbour, but soon disappeared. It consisted almost

entirely of fine adult specimens, 20-27 mm. in diameter.

In 1897, it first appeared in ilay and disappeared in I^ovem-

ber. It was fairly common in August and September and

again in jS^ovember.

In 1898, it first appeared in June and disappeared in

J^ovember ; very abundant diu'ing July and August.

The specimens taken in 1896 were nearly colourless, but the

largest specimens taken in 1897-98 had pinkish gonads. This

species has not often been recorded in British seas.

Melicertidium octocostatum (Sars).

StromolracJiium octocostatum, Porbes, 1848, p. 30, pi. iv.

Melicertidiuvi octocostatum, Haeckel, 1879, p. 136.

A solitary specimen was taken in the harbour by the Misses

Delap on July 19th, 1898, and sent to me for identification. It

measiu-ed 6 mm. in length and 4 mm. in width; the gonads

were fairly well developed.

This species, I believe, belongs to oui' northern fauna, and

occasionally drifts southwards. It was first taken by Sars off

the Norwegian coast, and has been several times recorded off the

Scottish coasts :—Bute (Porbes), Arran (Landsborough), St.

Andrew's (M'Intosh), Cromarty Pirth (Romanes). It was

abundant in Lamlash Bay, in Arran, dm-ing August, 1897,

when Messrs. Jenkinson and Montagu, of University College,

London, found some fine specimens.

Greene (1857) has recorded it for Dublin Bay, and two speci-

mens were taken by me at Port Erin in 1893. Porbes found it

common in the bays on the north-west coast of Ireland in 1839.

It has only once been recorded for the English Channel, at

Palmouth, by Cocks (1849), when it was abundant in the

summer.
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Obelia nigra, sp. noy.

I have found this Medusa common at Yalencia, Plymouth,

and Port Erin, in the Isle of Man, hut have not been able to

trace it to any described species that I know of. For the time

being, until its Hydi'oid has been traced, I propose to call it

Obelia nigra, taking the black colour of certain basal bulbs of

the tentacles as a specific character, by which it may be dis-

tinguished from the other species of the genus.

Description of an adult specimen :

—

Umbrella slightly cxuwed ; stomach short, with a quadrangular

base, and with a small cone-shaped (apical) process in the

substance of the umbrella ; mouth with foiu' lips ; eight mar-

ginal sense-organs, with a single otolith in each. Tentacles,

150-200. The basal bulbs of the tentacles are of two kinds;

the majority are colourless, but others, varying in number and

position, contain a dark brown or black pigment. There are

usually six coloured basal bulbs in each quadrant; they are

about twice the size of the coloiuiess bulbs, and are situated on

the inner side of the tentacles. The total number varies

between 22 and 27. In some specimens, in addition to the

completely coloured bulbs, there are bulbs only partly coloiored,

with just one or two small patches of colour. In one specimen

30 such bulbs were counted, but usually only two or thi'ee

are present. They have the appearance of bulbs developing

pigment. The gonads are globular in shape, and situated at

about two-thirds the length of the radial canals from the

stomach, but never on the inner half of the canal. Diameter

of the umbrella, 4-5^ mm.

In 1895, at Yalencia, this species was taken from April 15th

till the termination of my visit at the end of May. It became

very abundant after May 14th. In a tow-netting made on

July 8th by the Misses Delap many specimens were found.

In 1896, it was present nearly throughout my visit in the

summer. Up to August 24th it was by no means common,

often very scarce. On August 28th, a great shoal entered the

harbour, and over 500 specimens were preserved. They were

mostly young specimens, but many adults were present. The

shoal, decreasing in size, remained until September 14th, when

the Medusa completely disappeared. In the tow-nettings sent

by the Misses Delap I found the species again on September
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30tli, cluriiig October, and until ]\'oveinber 13th; only a few

specimens in eacli tow-netting.

In 1897, the ^Misses Delap record the species in their notes

from February to Xovember. It was very abundant in July

and September.

In 1898, it appeared in ]March and disappeared in iSTorember
;

very abundant in July and August.

A variation in the number of radial canals occurred in

only seven of the 450 specimens (taken on August 28th,

1898) :—
One specimen with one canal and one radial gonad upon it.

Five specimens with three canals and three gonads.

One specimen with five canals and five gonads.

Other species of Olelia were taken; but as the specimens

were in formalin they were not identified.

OctorcMs gegenbauri, Haeckel.

OctorcMs gegeniauri, Haeckel, 1879, p. 171, Taf. xiii. ; Browne,

1896, P. Z. S., p. 494.

This Medusa has only been recently added to the British

Fauna. A solitary specimen was taken at Plymouth in 1895,

and previous to that date it was only known in the ]!Iedi-

terranean.

In September, 1896, I took a young stage in Valencia

Harbour, and the Misses Delap fortunately captured two fine

specimens in 1897, and sent them to me, along with good

sketches fi'om life for identification. As very little is known
about this species, a description of the Valencia specimens may
be of use.

September 21st, 1896. This specimen was not in good con-

dition when captured, so that full details cannot be given.

Umbrella about 6 mm. in diameter ; manubrium about 6 mm. in

length. Four perradial tentacles and four interradial bulbs,

from which tentacles probably develop later on. Many tubercles

on the margin of the umbrella, and probably each one with a

lateral ciiTUs. Eight marginal sense-organs, each with about

10-12 otoliths, arranged in a semicircle. Gonads present along

the outer third of the radial canals on the sub-umbrella, and

also on the radial canals along the peduncle of the stomach,

but quite immature. The Medusa was perfectly colouiless,

just like clear glass in water.
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July oOth, 1897. An intermediate stage, with umbrella

about 10 mm. in width and 7 mm. in length. Manubrium
about 25 mm. in length. Mouth and stomach 2 mm. in length

;

mouth with four lips having a folded margin. Pour very long

perradial tentacles, but no traces of interradial tentacles.

Marginal tubercles, 87, nearly every one with a single cirrus.

Eight margiual sense-organs (otoliths not visible owing to the

specimen being in formalin). Gonads present, about 4 mm. in

length, on the outer half of the four radial canals on the sub-

umbrella, but not extending to the margin. Gonads also

present on the peduncle, about half-way down, about 5 mm.
in length ; one on each radial canal, side by side, forming an

oval mass. The gonads on the sub-umbrella and on the

peduncle of the stomach both contained immature ova.

September 11th, 1897. A fine adult specimen. Umbrella

about 17mm. in width and 11 mm. in length. Velum about

1^ mm. in width. Manubrium, contracted, 22 mm. in length

;

the base of the manubrium about 10 mm. in diameter, and

having the appearance of a long funnel. Stomach and mouth

about 3|-mm. in length. Mouth with four lips, which have a

closely folded margin. Eight long tentacles of about equal

size. About eighty marginal tubercles, nearly every one with

a cirrus. Eight marginal sense organs (otoliths not visible).

The gonads on the sub-umbrella start near the margin, extend

over the top of the sub-umbrella cavity, and terminate a

little way down the peduncle. Gonads are also present in

the centre of the peduncle. Both sets contain ova; the

ova on the sub-umbrella were less advanced than on the

peduncle.

In my description of the species taken at Plymouth, in 1895

(P. Z. S., 1896), I stated—" On each of the four radial canals,

about the middle of the peduncle, there is an oval mass of ova,

and also a genital band probably containing spermatozoa, ex-

tending along the radial canals from the base of the peduncle

nearly to the margin of umbrella." It appears from the Va-

lencia specimens that the sexes are separate, but I have not yet

seen the male. In the Plymouth specimen I recognised ova

upon the peduncle, but could not find any on the sub-umbrella,

where there was simply a homogeneous mass of cells resembling

an immature mass of spermatozoa ; but I am inclined now to

regard it as an immature ovary.
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The Valencia specimens show that the Medusa has at first

four perradial tentacles, and that the four interradial tentacles

are of later growth.

Phialidium cymbaloideum (van Beneden).

Phialidium cymbaloideum, Browne, 1896, P. Z. S., p. 491, pi. xvii.

In 1895, during April and May, a large number of specimens

were collected, and a series formed to show the development of

the Medusa from the earliest stage to the adult form.

In 1896, from July to September, the Medusa was very

scarce. IN'early all the specimens belonged to intermediate

stages ; a specimen of the earliest stage was taken on August

28th. Early in November the intermediate stages were

abundant, but the Medusa was not taken in December. The
appearance of the young and intermediate stages in the autumn

shows that the Hydroid liberates Medusae in the autumn as

well as in the spring.

In 1897, it first appeared in January and disappeared in

October.

On January 27th early stages were taken, and on February 2nd

a large specimen, 7 mm. in diameter, which probably came from

the autumn stock of the previous year. Early in March

the earliest and intermediate stages were abundant ; a slight

decrease occurred in April, but during May and June the

number again increased, so that in July the Medusa became

very abundant, both intermediate and adult specimens being

present. After a rapid decrease in September the Medusa

finally disappeared in October. Apparently there was no

autumn brood as in the previous year.

In 1898, the Medusa first appeared in March and disappeared

in October. It never became abundant at any time during the

summer.

This Medusa is probably liberated from a Hydi'oid belonging

to the genus Campamdina, so that the abundance of the Medusa

and its first appearance depend upon the breeding activity of

the Hydroid. It is a very common British species, and may be

distinguished by its thick umbrella, and by the presence of only

eight marginal sense organs which have more than one otolith

in each. The youngest stage has four tentacles and four mar-

ginal sense organs ; but the presence of at least two otoliths in

each sense organ distinguishes this species from the young
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stages of other species. Another point, which may often help

to determine the species (especially when the specimens are m
alcohol or formalin and the sense organs are not visible), is the

presence of four interradial black pigment spots at the base of

the stomach, visible when looking down npon the top of the

iimbrella. These black spots are occasionally not present, and

sometimes very faint, so that they cannot be relied upon as a

specific character,

Phialidium temporarium, Erowne.

Phialidium temporarium, Browne, 1896, P. Z. S., p. 489, pi. xvii.

In 1895, during April and May this species was present in

nearly every tow-netting, especially the young stages ; but it

never became really abundant. The adult form was taken in

May ; the largest specimen measured 20 mm. in width and

11mm. in height, with 38 tentacles and 1-3 marginal sense-

organs between every two tentacles. The average size of the

adult is 10-15 mm. in width, with about 32 tentacles and 1-2

sense-organs between the tentacles. In this species there is

one otolith in each sense-organ ; two otoliths sometimes occur

as a variation, but are never present in all the sense-organs.

In 1896, it was a common object in the tow-net during my
visit in the summer. Most of the specimens were adults ; the

early stages were not taken. The specimens of P. temporaritmi

taken in 1895 were of the usual yellowish brown colour, and a

few were reddish brown. In 1896 I found brilliantly coloured

specimens more numerous than those of the normal colour.

The basal bulbs of the tentacles were of a bright orange colour

;

the gonads and the lips of the mouth faintly coloured with

purple, and the stomach of the usual yellowish brown colour.

A single specimen was taken with the basal bulbs of the tenta-

cles and the gonads of a brilliant reddish purple.

In 1897, the Medusa first appeared in February and dis-

appeared in November. It was common throughout the summer

and abundant in September and October. Young stages were

plentiful in the spring, and the purplish-coloured specimens in

May.

In 1 898, it first occurred in March and disappeared in October.

Common throughout the summer ; abundant in August.

This is one of the commonest of the British Medusae, and is

probably liberated from the Hydroid Chjtia jolxnstoni. I have
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found it necessaiy to give a new specific name to this species,

so as to make sui'e of its identity and to save further trouble,

as the literature connected with the two genera Tliaumantias

and PMalidium is in a hopeless state of confusion, mainly

brought about by the early observers not recording the

marginal sense organs. The same set of Medusae are described

in two distinct families by Haeckel—Thaumantidae (sense

organs without otoliths) and Eucopidse (sense organs with

otoliths). The early and the intennediate stages have also

been classified into distinct genera and species, which are

divided between the two families.

Polycanna forskalea (Forbes).

^quorea forskalea, Porbes, 1851, P.Z. S., p. 272, pi. iv.

Polycanna forskalea, Browne, 1897, P.Z. S., p. 828.

Li 1896, a single specimen was found on September 4th, and

on the following day five specimens were taken in a hand-net,

and others seen swimming too deep down to be captured. On
September 7th another specimen was taken. These specimens

have been fully described in the P. Z. S., 1897.

In 1897, eighteen specimens were taken by the Misses Delap

on July 26th ; the largest about 40 mm. in diameter. Two
specimens were taken on July 30th and one on August 7th.

In 1898, specimens were taken on the following dates :

—

July 25th. Two specimens ; largest about 65 mm.
July 30th, Three specimens.

August 23rd. Two specimens; largest about 130 mm.
October 11th. Two damaged specimens.

IS'ovember 5th. One large specimen of a bright pink colour.

The specimens taken in 1896 agxeed with, the description

given byPorbesfor a Medusa which he caVie^ ^quorea forskalea

(Peron), and found by him in the Outer Hebrides. I think that

the descriptions given by the writers previous to Porbes are

rather incomplete, and for the present I prefer to call this

species P. forskalea (Porbes), and to leave the question of

priority for further investigation.

Greene (1858) has recorded an .^2'«<o?rff (sp.?) for Dublin Bay,

and for several places on the south-west coast of Ireland where

it occurred in considerable numbers. Prom the description

given it appears to be a young stage (umbrella not exceeding

an inch in diameter) of an ^quorea or a Polycanna.
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MeclTisae belonging to the Polycannicla3 have rarely been taken

in. British, seas.

Saphenia mirabilis (Wright).

Saphenia miraiilis, Haeckel, p. 192; Browne, 1896, P. Z. S.

p. 493, pi. XYii.

In 1895, tTTO specimens taken at the end of May ; one 4 mm.
in diameter, the other 9 mm.

In 1896, from Inly to September, only a few specimens

taken. The smallest 3 mm. in length and width ; the largest

10 mm. in width and 8 mm. in length.

In 1897, none seen.

In 1898, six specimens taken in July. The smallest

7 nun. in width; the largest 13 mm. in width and 9 mm.
in length.

Some of the specimens had generative cells along the whole
length of the peduncle.

One specimen with ten marginal sense-organs instead of

the normal eight. Two specimens with marginal bulbs con-

taining black pigment in the centre ; usually the bulbs are

colourless.

In thi'ee hauls with the tow-net, taken on August 10th,

1896, just outside Yalencia Harbour, I found four specimens of

Sa/pJietiia mirabUis and seven specimens of JEutima insignis.

These two genera agi-ee in every important detail, with the

exception of the number of tentacles. Saphenia has two

(opposite) tentacles and JEutima has foior tentacles. Among
these specimens some were of the Saphenia type, and some

of the JEutima type ; but others showed a difference in the size

of the four tentacles. They had two long opposite tentacles

and two tentacles" much smaller, varying in length in the

different individuals. I have two series of specimens taken

at Plymouth, and another series taken at Yalencia, in 1898,

which show the same thing. In some of the specimens

one pair of tentacles is just developing, whilst the opposite

pair are very long. This leads me to believe that JEutima

msignis is really the adult form (showing the maximum
growth) of Saphenia mirabilis, though the latter may have

ripe gonads.

This species is not uncommon in the British seas, and usually

occurs in the summer months.
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Tiaropsis multicirrata (Sars).

Tiaropsis multicirrata, Haeckel, 1879, p. 179.

In 1895, two specimens taken in April; both very early-

stages, about 1 mm. in diameter.

In 1897, a solitary young stage taken in April.

This Medusa appears to be very rare at Valencia ; but it is

not uncommon in other parts of the British area.

Greene (1857) has recorded it for Belfast under the name of

TJiaumantias pattersoni.

It is not uncommon at Port Erin, Isle of Man, in the spring.

Yallentin (1897) found this species very abimdant in Falmouth

Harboui' during May and June, 1895. "The sea, in certain

protected places in the harboui', was almost solid with examples."

Order.

—

Tkachomedtjs^.

Aglantha rosea (Forbes).

Circe rosea, Forbes, 1848, p. 34, pi. i.

Aglantha rosea, Browne, 1897, P. Z. S., p. 833, pi. xlix.

In 1895, only a few specimens were taken during April and

May. The Misses Delap sent me a specimen in July, and

informed me that it was abundant during September.

In 1896, a solitary specimen was taken on January 8th.

During my visit in the summer it was by no means common.

In 1897 and 1898, not a single specimen was seen.

Aglantha rosea has eight marginal sense-organs, which dis-

tinguish it from A. digitalis, with only foui" sense-organs.

This species has been recorded from Shetland Islands, St.

Andi'ew's, and Heligoland. It is an inhabitant of the Atlantic

Ocean, and an occasional visitor to our shores.

Xiriantha appendiculata (Forbes).

Geryonia appendiculata, Forbes, 1848, p. 36, pi. 5.

Liriantha appendiculata, Haeckel, 1879 ; Browne, 1896, P. Z. S.,

p. 495.

Only a few young stages were taken in August and ]S"ovem-

ber, 1896, and in iS^vember, 1897.

It is an Atlantic Medusa which occasionally visits the

British coasts. It was first taken by Forbes in the English

Channel in 1846. I found it very abundant at Plymouth in

1893, but scarce in 1897.
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Gossea circinata, Haeckel.

Gossea circinata, Haeckel, 1879, p. 252, pi. xviii.

To the numerous tow-nettings taken by the Misses Delap we
are indebted for the addition of this very rare Medusa to the

Yalencia fauna. It was first taken on October 24th, 1898,

when two specimens were secured and sent to me for identifica-

tion. On October 29th nine, and on ISTovember 9th twelve

specimens were taken, and many seen too deep down to be

captured. All these specimens, well preserved in formalin,

were sent to me for examination ; but before giving an account

of them, it will be well to state briefly what has already been

published on the genus.

According to Haeckel, the genus Gossea contains only two

species

—

G. corynetes of Gosse, and G. circinata of Haeckel

—

and neither of these species has been recorded since its first

discovery. Gosse found his specimens at Ilfracombe (Devon-

shire) in September and October, 1852. He has given a

good description of the species, with coloured figures, in

his well-known book, " A Naturalist's Rambles on the

Devonshire Coast." Gosse placed his new species tempor-

arily in the genus Tliaumantias, which in those clays contained

a miscellaneous group of species now dispersed among many
genera.

Louis Agassiz (1862), having recognised its true position,

made for it a new genus, Gossea, named after its discoverer. I

have two reasons for waiting on Gosse's species ; first, because

it may ultimately be proved to be an early stage of G. circinata ;

and, secondly, because Haeckel has changed Gosse's description

of the species to such an extent that he makes really another

species of it.

Gosse described the Medusa with twenty-four tentacles, "ar-

ranged in eight bundles of three each, at the points of junction of

the four radiating vessels, and midway between them. One in

each group is minute and rudimentary." In notes on some

more specimens, taken a few weeks later, Gosse states :
—" The

subsidiary tentacle in each group of three was less dispropor-

tionately small in these specimens." "With the exception of

the grouping of the tentacles G. corynetes agrees fairly well

with the description of G. circinata, so that there is need to

"ive a further account from Gosse.
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Haeckel, in his "System der Medusen," has altered Gosse's

description in the following manner :—Sixteen large club-

shaped tentacles, in eight groups of tioo each. Between them

twenty-four sense-organs (eight adradial groups of three each)

and eight short and delicate spiral tentacles. It will be seen

that Haeckel has removed the smallest tentacle fi'om each group

and placed it alone by itself. Gosse clearly states that the three

tentacles are close together, and his excellent illustrations fully

bear out his description.

The examination of the Valencia specimens throws light upon

the subject, and shows that the position of the tentacles is

regulated by the order of their development.

Gossea circinata is distinguished from G. corynetes by Haeckel

by possessing eight groups of three tentacles in each, and short

spiral tentacles, one about midway between every two groups.

If Haeckel had kept strictly to Gosse's description of G. cory-

netes, then both species would have been alike in the number

of tentacles in each group, and the difference would have been

in the additional eight single solitary tentacles found in

G. circinata.

The following is an abstract of Haeckel' s description of Gossea

circinata :—Umbrella semicircular, a little broader than high.

Stomach one-third as long as the length of the umbrella ; mouth

with four crenated lips. Gonads club-shaped swellings occu-

pying about two-thirds of the radial canals, and leaving both

ends free. Twenty-four large club-shaped tentacles, in eight

groups of thi'ee each ; between them twenty-four marginal

sense-organs (eight adi'adial groups of thi'eeeach). Eight short

and small spiral tentacles.

Some of the Yalencia specimens agree fairly well witji

Haeckel' s description, but others show that more short tentacles

are developed upon the margin of the umbrella. None, how-

ever, correspond to the specimens taken by Gosse ; and for this

reason I have kept the two species apart for the present, though

I am strongly of opinion that Gosse's specimens are a stage

younger than those described by Haeckel. Some of the Yalencia

specimens are a stage older than Haeckel' s specimens. If the

size of a tentacle is regulated by its age, then the order of the

growth of the tentacles can be demonstrated. In each group the

tentacles are of different sizes—large, medium, and small ; the

same order existing in all the groups. The eight large tentacles
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represent the primary series, and tend to show that the Medusa
at a veiy early stage has only eight simple tentacles (four

perradial and foiu' interradial) ; then the second series develops,

forming eight groups of two tentacles each; and a little later,

a third series appears, forming three tentacles in each group

(Gosse's G. corynetes). The next series consists of eight isolated

adradial tentacles, separated from the groups by sense-organs,

and about midway between the groups (Haeckel's G. circinata).

Some of the Yalencia specimens, as already stated, have other

very minute tentacles, which are irregular in position, and

usually sepai-ated by sense-organs from the other tentacles.

One specimen had as many as ten just budding out, without

bands of nematocysts. All the tentacles are built on the same

principle, differing only in size and in the number of rings of

nematocysts upon them. In the largest tentacles about fifty

conspicuous circular bands of nematocysts are present, and a

large terminal cluster ; in the smaller tentacles only one or two

bands are usually present. The tentacles, when partly con-

tracted, have the appearance of clubs, as figured by Gosse

;

hence his specific name.

The sense-organs are not very regular in position. There are

either two or three together in a group ; but the groups become

separated in some of the specimens by the development of the

tiny tentacles. The number of sense-organs is not quite con-

stant. I counted twenty-nine in one specimen, and they were

divided into the following gToups by the tentacles :— 3, 4, 4, 4,

2, 4, 4, 4. In another specimen, with twenty-four sense-

organs, the numbers ran thus :—3, 3, 3, 4, 3, 3, 2, 3. Each

sense-organ contained a single otolith.

The smallest specimen measured 5 mm. in length and 7 mm.
in width ; the largest 8 mm. by 12 mm.

The Misses Delap inform me that this Medusa is a strong and

rapid swimmer. The coloui- of the stomach is greenish ; the

mouth, gonads, and tentacles pinkish.

Haeckel foiond his specimens at Croisic, near St. Nazaire,

South Brittany.

E.T.A. PKOC, SER. Til. VOL. V.
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Naecomedus^.

Solmaris corona (Keferstein and EUers).

JEgineta corona, Keferstein und Ehlers, 1861, p. 94, Taf.xiv., figs. 7-9.

Solmaris corona, Haeckel, 1879, p. 358.

In 1895, ttiree specimens were taken in July by the Misses

Delap.

In 1896, only a solitary specimen in a damaged condition

was taken on July l7tli.

In 1897, it first appeared in July, and disappeared in !N"ovem-

ber ; very abundant from July to the middle of September.

In 1898, it first appeared in July and disappeared in Novem-

ber ; abundant during July and September.

Altbougb tbe Valencia specimens do not agree in every detail

with the description given of Solmaris corona, yet the resem-

blance is so close that I do not feel justified in adding a new
species to the genus.

The specific characters are mainly based upon the number of

sense-organs upon each lobe on the margin of the umbrella;

upon the shape of the lobe ; and upon the number of tentacles.

All of these organs increase in number with the growth of the

Medusa.

The following are the principal characters of S. corona taken

from Haeckel's monograph :

—

Umbrella thi'ee to four- times as broad as high (14 mm.
broad, 4 mm. high). 27-30 lobes on the margin of the um-

brella ; nearly rectangular, twice as long as broad. Genital

band, simple, smooth ; in the outer half of the lower wall of

the stomach. 27-30 tentacles, twice as long as the diameter

of the umbrella. 60-80 sense organs (2-3 on each lobe).

The specimens sent to me were difficult to woi-k upon, owing

to the contraction and cuiding up of the lobes of the umbrella

and the disappearance of most of the sense-organs in the for-

malin ; but some diagrams and sketches, made by the Misses

Delap from living specimens, helped me considerably in the

determination of the species.

In taking the diameter of the tmibrella as a guide to the age

of the specimens, the following table shows that an increase in

the number of lobes, tentacles, and sense-orgaas takes place

along with the growth of the Medusa :

—
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Diameter of Number of Tentacles Number of Sense-organs
Umbrella, mm. and Lobes. on each Lobe.

2-3. 12-16. 1.

4. 15-18.

5. 17-29. 1-2.

6. 21-29. 1-3.

7. 22-30.

8. 30.

10. 36.

12. 25-35.

A comparison of the Valencia specimens with the description

given by Haeckel, shows that the umbrella is a little smaller,

and that there are a few more lobes and tentacles. The lobes

are not twice as long as broad, but only slightly longer. The
lobes increase in number by longitudinal division, so that they

are not all of the same shape, some being much broader than

others. The sense-organs were of a pale yellowish colour;

they varied from one to three in number on each lobe, but more

than three together were never seen. The genital band agreed

with Haeckel's description. In most of the specimens it was
on the outer half of the stomach, but in a few it extended over

the outer two-thirds. In specimens about 3 mm. in diameter

the generative cells were just visible, and nearly ripe in speci-

mens of about 6 mm. in diameter.

Solmaris corona has only been recorded from Naples.

ACRASPEDA.

Order.

—

Discomedits^.

Aurelia atirita (Linn.).

In 1895, a few adult specimens were seen during June.

In 1896, a single Ephyra was taken on February 14th. The

adult form was not seen in the harbour during the year. (Miss

C. Delap saw a great quantity of large adult specimens ofp

Fenit Pier, Tralee Bay, in May.)

In 1897, six Ephyrae were taken on January 14th, and a few

in February. Some adult specimens seen in the harbour during

July.

3E2
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In 1898, a few Ephyrae taken in Pebrnaiy and March.

Adult specimens seen from May to August ; only a few at a

time, and usually in a damaged condition.

The scarceness of the Ephyrae diuTing the spring seems to in-

dicate that the Scyphistoma stage is either absent or veiy scarce

in the harboui'.

Chrysaora isosceles (Linn.).

In 1895, very abundant in the harbour from the middle of

June to the middle of July. Some about 9 inches in diameter

In 1896, none seen.

In 1897, foui' specimens seen on July 27th.

In 1898, a few damaged specimens seen during July and

August.

Cyanea lamarckii, Peron et Lesueui'.

In 1895, during the early part of August the harbour was

full of large specimens.

In 1896-97, none were seen.

In 1898, about a dozen damaged specimens seen on August

23rd and 24th.

Pelagia perla (Slabber).

Pelayia cyanella, Eorbes, 1847, p. 390, pi. ix.

In 1895, none seen.

In 1896, on July 23rd, August 31st, and September 4th,

shoals entered the harboui' ; on the latter date very abundant.

In 1897, shoals arrived in July, August, and November.

In 1898, none seen.

Pelagia floats in with the tide, swimming close to the sur-

face, as the tide recedes large numbers are usually left stranded

on the shore.

The tunbrella is a little broader than^high, about 2^ to 4 inches

in diameter. The buccal arms about 2h to 4^ inches in length.

The tentacles are about 4 inches in length when contracted, but

are capable of extending to several feet. Colour usually purp-

lish, occasionally brownish purple or pale mauve.

Pilema octopus (Linn.).

Rhi%ostoma pulmo, Eorbes, 1848.

Pilema octopus, Haeckel, 1879,

In 1895, a specimen was seen by the Misses Delap on Octo-

ber 10th. It was swimming fast against the tide. Umbrella
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about 2 feet in diameter ; the combined lengtli of the umbrella

and arms about 4 feet. The colom- of the umbrella was pale

gi'een, with a deep reddish margin. Ai-ms bright blue.

In 1896, a specimen was captured by Mr. F. W. Gamble on

September 1st, between Bray Head and Puffin Island. Mr.

Gamble informs me that slightly over a hundred young Horse-

Mackerel
(
Caranx trachurus) were seen sheltering under the

umbrella. When first seen the little fish formed a zone as

they hovered round the Medusa. On the captui-e being made

with a bucket the fish were found hidden away in the sub-genital

pouches. The size of the fish varied from 16 to 45 mm. in

length ; they were sent to Mr. E. W. L. Holt for identification

(Holt, 1895, Journ. Mar. Biol. Assoc, p. 119 and p. 340). The

association of young fish with RJmostoma has been noticed by

Gadeau de Kerville (1894) at Granville. The same species of

fish was also found by him. Some other specimens of HMzos-

toma were seen off the mouth of the harbour early in September

by Mr. W. I. Beaumont. Some of these were also accompanied

by little fish.

In 1897-98, none were seen.
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Table II., Medttsce.]

Table II.

—

Valencia Harbour.

Distrihition of Medusce, 1896, Jul// to September.

III. Few. IV. Fairly common. V. Common. VI. Abundant. VII. Very abundant. Tbe " Arabic " figures abow tlie actual number taken.
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Tabh III., Medusa.}

Table III.*

—

Valencia Harbour.

Monthly Distribution of Medusce, from July, 1896, to December, .

1896.

Summer.
1S96.

Autumn.
1896-1897.
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1897.

Spring.
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Craspedota.

Lar Gabellarum,

Obelia nigra,

Phialidi-.im eymbaloideum,
Phiiilidium temporarium,
Tiara pileata,

Murgellinni octopunctatum, - .

Corymorplia nutans, ....
Ectopleura dumortieri, ....
Sai'sia tubulosa,

Hybocodon prolifer, ....
Tiaropsis multicirrata, ....
Eiiphyaa aurata

Eucbilota piloaella,

Dipuvena halteiata,

Dipureaa ophiogaater, ....
Savsia prolifera,

Dipleurosoma typicum, . . .
' .

Laodice calcarata,

Solniaris corona,
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Polycanna forskalea, ....
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Margelis autunmalis, ....
Margelie prioeipis,

Lizzia blondina,

Melicertidium octocostatum,

Liriantliaappendiculata, .

Aglantba rosea,

Goasea circinata,

AOEASPEDA.

Aurelia aurita,

Pelagia perla,

Cbrysaora ieoacelea, ....
Cyanea lamarckii,

Pilema octopus,
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17 19 13 7 9 1 4 8 e 12 14 15 23 17 16 10 7 10 10 16 16 23 16 13 11 1 9 1

• Notes on Table III., see p. 699.
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Table /., Gopepoda.'\

Table I.

—

Valencia Tow-Nettings.

Distrihution of Copepoda, 1895 {April to September).

April. Miv. Juur. Jm.Y. September. 1

5 8
1 1 ) 12 13 16 16 18 2T 29 S

I

! 14
1

27 27 8 e 16

Calanus finmarchicus, X X < X < X X X X XXX K X X X X X
Pfieudocalauus elongatua, X < X X X X X .. X X X X
Centropages typicua, . X < K X X X

Temora longicornia, . < < X X X < X X X X X
Thalestris peltata, <

Centi'opages bamatus, < X X X X X X
CandacB pectinata, - ^ < X X X
Acartia clausii, . X X X

jl
X

1
X X X X X X

Oiihona similis, X X X X X X X X X

Thaumaleus claparedii, X
Parapontella brevicornis, X

Tbalestris longimana. • X
Metridia armata, ' X X X

Ectinosoma Epinipes, . X

Anomalocera pateraonii, X

Haipacliciis cbelifer,

.

X X

Isias clavipes, . X

Bradyidius arniatiis, . X

Ectinosoma atlanticum, X

Lnopbonte eui-ticauda, X

CorycasuB speciosus, . X

Oncoea mediterranea, . X

Niiml.er of species present, 1 3 1 6 5 4 4 4 i . 7 6 B 16

Dfptb of tow-net, fms. u 1 1i H 1 « 2 1 3 2 s 2 a 10* 3

Sea temperature. Surface, F. 49 50 49 49 49 49 60 SO 61 61 61 68 63 64

Doulus Bay.
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III.

—

Eepokt on the Fkee-Swimming Copepoda (1895-98).

By Isaac C. Thompson, F.L.S.

The collection of material from which this Eeport is compiled consisted

of ninety-six hottles of Plankton taken by surface tow-net on ninety-

six separate days during the years 1895 to 1898, by the Misses Delap,

of Valencia Island, and by Mr. E. T. Browne, of University CoUege,

London. During the summer of 1896, Mr. Browne had as companions

Mr. A. 0. Walker, p.l.s., of Colwyn Bay, and Mr. E. W. Gamble, of

Owens College, Manchester. Both of these gentlemen have kindly

sent me material they collected by tow-net, and it is included in the

present Eeport.

All the material collected for examination was immediately pre-

served in formalin . A 5 per cent, solution appears to be the strength

best suited for these delicate Crustaceans, and is probably as efficient a

preservative as is known.

The free-swimming Copepoda of our coasts vary in size from 1 mm.
to 4 mm. in length. The mode of examination which I have found

the best and quickest is as follows :—After carefully shaking the

material in the bottle, a quantity is poiu'ed into a shallow open glass

plate about 4 inches long, 2 inches wide, and i inch deep. Such a

plate (which I have been able to obtain only from Messrs. Cogit &
Co., Paris) is curved inside like a watch-glass, and the contents can be

rapidly gone over by means of a strong lens, or a simple dissecting

microscope, or still better on the large flat stage of a Swift's Stephen-

son binocular microscope, using a 2-inch objective. Every portion is

thus systematically examined ; and those animals identified or required

for further examination are easily picked out with a veiy fine needle,

or better with the lower part of a cat's whisker cut flat at the end and

mounted.

The collection includes in all thirty-seven species, the majority of

which are entirely free-swimmers. The others are all flesh-feeders,

living mostly in tidal pools and shallow water. Many of the latter

are very small, and it is probable that their number might have been

considerably increased had a net of smaller mesh been employed, as

many species would doubtless pass through the 50 to the inch mesh,

which was the one rmiformly used.
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LIST OF SPECIES OF COPEPODA FOUND.

Family .—Calanid^ .

Calanus finmarchicus, Gunner.

Calamus propinqmis, Brady.

Rhincalanus cornutus, Dana.

Pseudocalanus elongatus, Boeck.

Bradyidius armatus, Vanhoffen.

Centropages hamatus^ Lilljeborg.

Centropages typicus, Kroyer.

Isias elavipes, Boeck.

Temora longicornis, Miiller.

Metridia longa, Lubbock.

Candace pectinata, Brady.

Anomalocera patersom., Templeton.

Parapontella hrevicornis, Lubbock.

Acartia clausii, Griesbrecbt.

Acartia discaudata, Giesbrecht.

"Family .—Cyclopid^ .

Oithona similis, Claus.

Cyclopina littoralis, Brady.

Family.

—

Haepacticid^.

Longipedia coronata, Claus.

Pdinosoma atlanticum, Brady and Eobertson.

Pctinosoma spinipes, Brady.

Laophonte hispida, Brady and Robertson.

Laophonte curticauda, Boeck.

Thalestris longimana, Claus.

Thalestris clausii^ Norman.

Thalestris peltata, Boeck.

Sarpacticus chelifer, Miiller.

Harpadieus fulvus, Fiscber.

AUeutha purpurea^ Pbilippi.

Alteutha interrupta, Goodsir.

Porcellidium viride, Pbilippi.

Idya furcata, Baird.
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Family.

—

Coryc^id^.

Corycceus anglicus, Lubbock.

Corycceus speciosus, Dana.

Oncaa mediterranean Giesbrecbt.

Family.

—

Monsteillid^ .

Thaumaleus claparedii, Giesbrecbt.

Thaumalens thonipsonii, Giesbrecbt.

Family.

—

Caligid^.

Caligns rapax, Milne Edwards.

On Tables I., II., III., appended to tbis Eeport, will be found a

record of tbe distribution of Copepoda over various montbs of 1895-98,

as follows :

—

as
1-5

i
<

OS
pi

1-5 1-5 <
o
o

>
o
!5

o

n

1895 X X X X X Table 1.

1896 X X X X X X Table II.

1897 X X X X X X X X X X X
Table III.

1898 X X X X X )

We bave tbus a record of tbe various species taken in eacb montb

tbrougbout tbe year, and in tbe corresponding montbs of two or tbree

years, wbicb sbould enable us to obtain a fair knowledge of tbe general

•distribution of tbe free-swimming Copepoda of tbis district.

NOTES ON THE SPECIES.

Calanid^.

Calanus finmarcliieus found in every bottle from 1895 to 1898, con-

stituting sometimes nearly tbe entire bulk.

Calanus propinquus occurred very sparingly, and only during January

and February, 1897. It differs from C.finmarchicus cbae^j m
tbe profusely plumose cbaracter of tbe setae, and in tbe fiftb

swimming feet, and tbe diverging caudal segments of tbe

male.
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Rhincalanus cornutus, a rare deep sea species, occurred twice only,

viz. in August and early in October, 1896. It tas a "wide

geographical range, being reported from the Northern and

Southern Atlantic Oceans, as "weU as intermediate, being re-

ported from the Mediterranean and the Canary Islands. It is

readily recognized by its long projecting cruciform rostrum and

by its long antennae.

Pseudocalanus elongatus was foimd in almost every bottle, and

during each month fi'om 1895 to 1898. At times it was very

abundant.

Bradyidius armatus (= Pseudocalanus armatus) was found on two

occasions only, viz. September, 1895, and February, 1897.

The other recorded habitats are Greenland ; "W^est coast of Scot-

land; and rarely in the L. M. B. C. District, off the Isle of

Man.

Centropages hamatus was generally present in the tow-nets thi'ough-

out the year.

Centropages typicus was much less frequently met with. Both these-

species are commonly met with in about the same relative pro-

portions round the British coasts.

Isias clavipes occurred in several of the spring and summer gather-

ings, but seldom in any quantity. Its recorded range extends-

from J^orway, around the British Isles, and as far south a&

Gibraltar and the Canary Islands.

Temora longicornis was common throughout the collection except in

mid-winter. Its range extends to both sides of the Atlantic.

Metridia longa, a species not usually common, occurred in more than

half the bottles, and on some occasions in fair numbers, espe-

cially during the winter months. The gradually tapering setose

antennae and the leaf-shaped terminations to the swimming feet

distinguish it readily. Its first recorded British habitats are in

the Yalencia neighbourhood (Brady's " Free and Semi-parasitic

Copepoda of the British Islands," vol. i., p. 42). I have taken

it very sparingly in Livei-pool Bay and in parts of the Clyde.

Scott reports it from the Forth.

Candace pectinata, a species generally rare in our seas, has proved to

be not uncommon in the Valencia distiict. It was first reported

by Drs. Brady and Eobertson at a depth of 40 fathoms off the

Scillv Islands. Professor Herdman took it once during his.
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Atlantic traverse, between Ptockall and North coast of Ireland...

I have on several occasions found it on the west coast of Scot-

land, and Scott reports it from the Forth. The " Challenger"

took it about Australia, the Philippine Islands, and between

Ascension and the Azores. I found it common about the

Canary Islands. It and the other members of the genus Can-

dace are at once distinguished by the dark-coloured antennae,

spines, and plumes, and terminal spines of the swimming feet.

Anomaloeera patersonii. This very conspicuous and beautifully

coloured species was found on only three occasions throughout

the foul' years. It is very variable in its distribution, often

occiuTing in immense profusion, but it is otherwise uncommon.

On more than one occasion I have seen the surface of the sea,

for many miles around the Isle of Man so densely covered

with this animal as to make it distinctly recognizable from the

ship's side.

Parapontella brevicornis, hitherto reported only from the English

Channel, around the British Isles, and as far north as the

Shetland Isles, occurs sparingly thi'oughout the collection. A
shoal of it, however, was taken in JSTovember, 1896, although

none were found for a considerable period before or after.

Acartia clausii was very common through the collection.

Acartia discaudata was only once noticed ; it, very possibly, may
have escaped detection on some other occasions.

CxCLOPIDiE.

Oitlionia similis was, as might be expected, common throughout the

collection.

Cyclopina littoralis, a common pool species, was only once taken.

Haepacticid^.

Ectinosoma atlanticum is a very minute, open sea lover, and was
probably much more common than recorded, having escaped

through the tow-net meshes.

Alteutha purpurea, one specimen of which was sent to me from

Valencia, taken in December, 1898, is a most important find,

the only previously known British habitat, I believe, being

Tarbert Loch, Clyde, as recorded by Scott and Brady, and

where I have occasionally also found it. Its deep reddish

pm'ple colour conspicuously distinguishes it.
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Alteutha interrupta, a fairly common speeies about our coasts, pro-

bably often escaped the net.

liOngipedia coronata,

Ectinosoma spinipes,

liaophonte hispida,

L. curticauda,

Thalestris longimana,

T. clausii,

T. peltata,

Harpacticus chelifer,

H. fulvus,

Porcellidium viride,

Idya furcata,

Are all more or less common in

shallow water and tidal pools

round our Britisb shores; as

their presence here indicates,

they are all free-swimmers at

times, but mostly of sedentary

habits.

COETC^ID^,

Coryceeus anglicus was fairly plentiful in the tow-nets on several

occasions in the late autumns of 1896 and 1897. It was first

recorded by Lubbock from "Weymouth in 1857. Brady and

Hobertson found it later in the West of Ireland, and it has

been found on our south and west coasts ; its only other re-

corded habitat being Heligoland and the North Sea.

Coryceeus speciosus is, so far as I am aware, new to Britain, although

it is quite possible that it may have been mistaken for C. an-

glicus, which it strongly resembles. The position of the eyes

and the strongly divergent caudal stylets in these specimens

seem to clearly indicate its identity with Corycceiis speciosus,

Dana. I found several specimens, some with ovisacs in the

late autumns of 1895-97, so it appears to have arrived after

the end of the summer, and would probably succumb to the

first severe cold.

Oncesa mediterranea was found sparingly by Mr. G. C. Bourne, near

Plymouth, in 1889 (Report on the Pelagic Copepoda collected

at Plymouth in 1888-89) ; but I am not aware that it has

hitherto been reported elsewhere in Great Britain, or indeed

north of the Mediterranean. I have found it common about

the Canary Islands. Two or thi'ee specimens only occurred in

September, 1895.

The occuiTence of the two southern species Corycceus speciosus

and
J
Oncma mediterranea is specially interesting, as indicating

most probably Atlantic diift influence.
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MONSTEILLID^.

Great interest attaches to this family through the recent im-

portant discovery of Professor Giard, of Paris, and confinned

by M. Malaquin, that the early stages of one or more species of

this group are spent parasitic in the body-cavity of certain

worms. (See Comptes Rendus, 16 novembre 1896, and 28 de-

cembre 1896, and 11 Janvier 1897).

Thaumaleus claparedii was taken only once, in April, 1895.

Thaumaleus tlionipsonii was taken twice on three occasions, viz. in

August and jS'ovember, 1896, and April, 1897.

Caligid^.

Caligus rapax was found in the tow-net on three occasions in the

months of December, 1896, January, 1897, and December,.

1898.

The various species of the genus Caligus, though all fish

parasites, are not uncommonly found as free swimmers, par-

ticularly at night.

The distribution of Copepoda in deep or shallow water hardly affects

this collection, as it may all be classed as " Littoral Plankton," having

been taken either at the surface or at a depth of from one to ten

fathoms. There are, therefore, no specimens in the collection which

can be classed as specially deep-sea forms.

In connexion with this collection, I would refer naturalists to a

paper by Professor Herdman, F.R.S., entitled " The Biological Eesults

of the Cruise of the S.Y. "Argo " round the West Coast of Ireland in

August, 1890 (Trans. Liverpool Biol. Soc, vol, v., p. 181). The tow-

net material obtained on the " Argo " cruise was placed in my hands

for examination by Professor Herdman, the results being given in

his paper.

Both collections, but more especially that of Valencia, fiu-nish

evidence of the truth of the remarks made by Professor Herdman in

his Presidential Address to the Biological Section at the Ipswich

Meeting of the British Association, in 1895, as to the relatively large

number of genera of animals represented by the species in shallow

waters, and its bearing on the Darwinian principle that an animal's-

most potent enemies are its own close allies. In the Valencia group

the thirty-seven specimens recorded belong to twenty-six genera, the

genera being, therefore, to the species as about five to seven ; and in

the " Argo " gi'oup thirty-two species belong to twenty-three genera,
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the relative proportion "being about the same in both. While Tve have,

'doubtless, still much to learn as to the causes -^hich influence the

distribution of the free-swimming fonns of Copepods, we can hardly

now expect to add veiy many to the number of those already known,

•although we may easily add many to the ah'eady recorded species of

this or other districts. But with the vastly more numerous mud-
loving, sedentary, and wholly or semi-parasitic species of Copepoda the

case is differen Investigations as to the food of fishes have shown

us that even scarce species, and but recently known Copepoda, as in

the case of Jonesiella hycence, are found largely in the stomachs of

yoiing fishes, being evidently selected by them as theii' chief food, and

probably found in quantities near to the spawning grounds. From
this aspect even apparently lifeless mud has, under the microscope,

much to teach us. In addition to the examination of deposits, it is

evident that Sponges, Coelenterates, Echinoderms, "Worms, Molluscs,

iS"udibranchs, and Ascidians will richly rewai'd careful search; for,

judging from past results, they are the hosts of many highly organized

species of Copepoda, each specially adapted to its particular host and

sometimes to that alone.

In conclusion, I would express the hope that we may at a future

time be enabled to know as much about the distiibution of the Yalencia

sedentary species of Copepoda as we now do of the free-swimmers.
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May. JuNE. July. September.

I5
i

8 ; 14 27 2 7 8 6 1 16

Calanus fin^ X X X X X X X X

Pseudocalai • • X .. X X X

Centropages • • X X X X

Temora lonj X X X X X X

Thalestris p^ • •

Centropages X X X X X

Candace pec • • X X X

Acartia clau X X X X X X X

Oithona sim • • X X X X X X X

Thaumaleug • •

Parapontells • •

Thalestris Ir •

Metridia an X X X

Ectinosoma • • X X

Anomalocen • X

Harpacticus • • X X

Isias clavipf • X

Bradyidius ;
X

Ectinosoma • • X

Laophonte X

Corycaeus s] X

Oncoea mad X

Number of
1

4 4 5 7 6 9 8 15

Depth of tc 2 2 10* 3

Sea tempera ^^ 52 I)3 54
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Table II.

—

Valencia Tow-nettings.

Distribution of Cnpepoda, 1896 (Julij to December.)

A = Abundant. C = Common. F = Few.

July. AoonsT. Seftembei.. nciouim. Not Dec.

20 32 27 31 1 = 4|7 10 15 18 19 82 84 28 1 2 7 10 18 81 30 8 13 14
1

16
1
17

1

83 23 16

Calaiius finmarchicus

Pseudoealanus elongatua,....
Temora longicomia

Metiidia longa,

Centropnges hamatus, ....
Candace pectinata

Acailia clausii, ....
Oithona similis,

Parapontella brevicomis,....
ThaumaleuB thompsoni, ....
Rhincalanus cornutus, ....
Isias clavipes

Anomalocera patersonii, ....
Thalestris longimana, / . . .

EctinosODia apinipes

Centropagea typioua

LoDgipedia coronata, ....
Cyclopina littoralis

Coiycajus anglicus

CoryCffiils apeciosus, ....
Porcellidium viride, ....
Laophonte hispida,

Caligus rapax,

A

A

A

A

A

C

F
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F
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A
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F

S
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F
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C

F
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S

S
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F

^^

,.
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A
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F
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A
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S

F

S

s
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c

c

F

F

F
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F

F
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F

F

F
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F

F

F

C

F

A
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F
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F
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F

C

F

F

c

F

F

F

F

F

F

F c

s

c

F

F

S

s

F

A

F

A

C

C

F
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S = Scarce.
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Table III.

—

Valencia Tow-nettings.

Distribution of Copepoda, January, 1897^ to May, 1898.

Abundant. C = CommoQ. F = Few. S = Sciii
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IV.

—

The Ch^tognatha. By F. W. Gamble, M.Sc,

Owens College, Manchester.

The following E-eport, on the Chsetognatha of Valencia Harbour,

is based upon collections representative of a long series of tow-nettings

made by Mr. E. T. Browne in 1895 and 1896, and by the Misses Delap

during 1896-8. The most notable feature of these gatherings is a

specimen of Sagitta furcata^ a species only recently described from

the South Atlantic and the Sargasso Sea, and the only representative

in the collection sent to me of the Hexaptera group. It is very

probable, however, that deep-sea tow-nettings off the Valencia coast

will reveal the presence of other members of this group. Two
additional forms, Sagitta hipunctata and Spadella ceplialoptera, com-

plete the list of the Chaetognatha at present knowTi from Valencia

Harbour.

Sagitta bipunctata, Quoy et Graimard.

The series of tow-nettings made by Mr. Browne showed that

this widely distributed species was taken during our first visit

to Valencia (April and May, 1895), and during the second

(July to September, 1896). The Misses Delap record it as

occurring in the harbour every month from October, 1896, to

December, 1898, except dxuing February of the latter year,

when a very few tow-nettings were made.

Prom notes kindly supplied to me by Mr, Browne, I am able

to add a statement of the size and abundance of this species in

Valencia Harbour at different times of the year. In the spring,

Sagitta hipunctata is not abundant, and, indeed, on some

occasions, very scarce. The specimens measure from 10 to

35 mm. in length ; so that many of them are full grown.

Aboiit the end of July and early in August, the young stages,

measuring 3 to 5 mm. in length, become common ; while in

in October small specimens (up to 6 mm.) and full-grown adults

(20-25 mm.) occui' together in the same gatherings. About
the end of October and early in Jfovember a vast shoal is

formed, composed chiefly of specimens, 10-15 mm. in length,

and evidently belonging to the summer's brood. These shoals

of Sagitta hipunctata have occm^red regularly at the same time
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each year, and they last imtil either the middle of Decem-
ber (1897 and 1898), or until early in January (1896 and 1897).

Professor M'Intosh has made similar observations on the Chse-

tognatha of St. Andi'ews Bay.

Sagitta furcata, Steinhaus (1896).

3-3 cm. long. In general appearance closely similar to

>S^. hexaptera. Eight pairs of hooks. Six anterior and eight

posterior pairs of teeth. Paired fins oval. Anterior fins very

narrow, placed a short distance in front of the larger posterior

ones. Caudal fin bifid. One specimen taken in Valencia

Harbour on 28th April, 1895.

Por a long time I hesitated between describing this example

as a new species and regarding it as a variety of Sagitta hexa-

ptera. Eecently, however, my friend. Dr. 0. V. Darbishire,

drew my attention to a dissertation, " Die Yerbreitung der

Chsetognathan im Sudatlantischen und Indischen Ocean," by
0. Steinhaus, in which two new forms are described from the

rich collection made by the German "Plankton Expedition."

Both of them are closely allied to S. hexaptera ; S. planctonis,

which has similarly shaped fins, is, however, smaller (2 cm.

long), and has well developed "lateral-fields" ; S. furcata,

which is over 2 cm. in length, and has very narrow and

backwardly-placed anterior fins. The single specimen taken

at Valencia agrees so well with the excellent figui'es and

description given by Steinhaus, that I have little doubt in

regarding it as Sagittafurcata, although future investigation

may necessitate a reduction in the increasing number of species

resembling S. hexaptera, which at present are regarded as

distinct.

The anterior fins in the Valencia specimen are remarkably

narrow, and their anterior ends lie well behind the middle of

the body. The posterior ones appear oval in outline, not trian-

gular, as in >S'. hexaptera. The caudal fin is distinctly bifid,

and produced laterally into a pair of well-developed lobes. The
non-muscular margins of the body are as well developed as in

S. hexaptera. The hooks, instead of varying between six and

seven (as in the latter species), are eight in number, the last

four and the fii'st being smaller than the rest. In the same

way the teeth agree with those of S. furcata, though they have

the terminal five-rayed " star," as in S. hexaptera. The
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'* olfactory organ" could not be demonstrated; but the ventral

ganglion agreed in comparative size and position witb Steinhaus'

figure. The reproductive organs were not fully developed.

If tbis determination bei correct, the range of S. furcata is

considerably extended. Steinhaus describes it as being a fairly

constant and occasionally abundant element of the plankton

collected in tbe Equatorial Current, where it was obtained by

the use of a net drawn to the. surface from a depth of 400

metres. Two other localities, both in the Sargasso Sea, are

recorded for 8. furcata; but further north the species dis-

appeared. Hence its occurrence in the west of Ireland is a

considerable extension of its previously known range.

Spadella ceplialoptera, Busch.

This species was occasionally taken when the tow-net was

used close to the bottom, especially amongst rocks covered with

sea-weed.

One specimen taken with a crimson alimentary canal.

Eefeee^tces.

M-Intosh, W. C—1890. Ann. Nat. Hist., ser. 6, vol. vi., p. 174-182.

Steinhatts, 0.—1896. Die Verbreitung der Chsetognathen im Sud-

atlantischen und Indischen Ocean. Inaug. Dissert. (Kiel).

STRODTMAJSTjf.— 1892. Die Systematik der Chsetognathen. Ai'ch. f.

Naturg., Bd. i., Heft. 3.

R.I. A.. PROC, SER. III., VOL. V. 3 p
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V.

—

The Pelagio Tunicata. By Professor W. A. Herdman, F.R.S.,

University College, Liverpool.

Mr. E. T. Beowjste has asked me to examine a small collection of

Pelagic Tunicata wMch. he made at Valencia in the summers of

1895 to 1898. I have done so with much pleasure, hecause of the

special interest that attaches to the occurrence of the Salpidse and

Doliolidse in our seas. These forms do not, strictly speaking, helong

to the British fauna, but occasionally stray into our western waters

from their proper home in the Atlantic. Apparently at such times

the meteorological and other envii'onmental conditions, taken along

with the reproductive phase of the animal, conspire to bring an enor-

mous number of individuals of the one species into a limited area. A
typical case of this is seen in the remarkable shoal of Thalia democratica-

mucronata described in Mr. Browne's notes, as visiting Yalencia early

in September, 1896. Similar shoals of Balpa have been described

in the past by M'Intosh and others as occurring in the Outer

Hebrides.

Salpid^.

o

Thalia democratica-mucronata, Porskal.

(See Transtedt, Bidrag til Kundskab om Salpeme—Vidensk. Selsk

Ski\, 6te Raikke, 2 det. Bd. viii., p. 365; and " Challenger"

Eeport on Tunicata, Part iii., p. 79.)

The solitary forms are especially large (up to 2 cm. in length),

larger than any collected during the " Challenger" Expedition,

and have the proliferous stolons, or " chains," very well deve-

loped.

The aggregated forms show various stages in development,

and have their chains more or less broken up. Some indi-

viduals, not united in chains, are very large (up to 2 cm. in

length). These are preserved in formalin, and they show the

dilated form and watery consistency of the test better than any

of the specimens preserved otherwise ; but the muscle bands

and other internal tissues are not in such good histological con-

dition.
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[A single asexual form, about 10 mm. in length, with a yellow

" nucleus " was taken in the harbour on July 31st, 1896. No
more were seen until August 22ncl, when four small specimens

of the sexual form with a blue "nucleus " were found. Three

of these were joined together in a chain, and the*other was fi^ee.

On August 24th a dozen sexual forms and one asexual form

were taken ; three days later two dozen sexual forms were

found left by the tide in a rock pool. These individuals may
be regarded as the forerunners of an immense shoal which,

during this period, must have been some distance off the coast.

The shoal entered the harbour on August 31st, and consisted

of both sexual and asexual forms. Since August 11th there

had been a long spell of light north-westerly breezes, with an

occasional shifting towards the north. On August 29th the

wind backed to the west and south-west, and blew moderately

strong, but again returned to its old position for the two follow-

ing days.

The Salps were usually seen quite close to the surface of the

sea, and it is probable that the long spell of north-westerly

breezes gradually brought the shoal towards the shore. On
the same day (August 31st) two other Atlantic forms came into

the harbour—a shoal of Pelagia perla and a solitary specimen

of Icmthina.

The sho?-e in the harbour upon which the wind was blowing

was lined with blue Salps in chains of various lengths, and as

the tide receded the rock-pools were filled, and specimens left

stranded upon the brown seaweed glistened brightly in the

sun.

On September 3rcl, we took a boat from Port Magee and

visited Puffin Island, about foiu' miles south of Valencia Island.

The Port Magee Channel was crowded with Salps, and the

coves around Puffin. Island, viewed from the top of the clifc,

were of a beautiful dark violet colour, produced by living

masses of Salps. The Salps remained in the harbour in such

great abundance, until September 7th, that at times it was not

possible to use the tow-net near the surface ; for in a few

minutes the tow-net bottle became solidly packed, and delicate

organisms, like Medusae, were crushed almost beyond recog-

nition. The asexual forms were scarce compared with the

sexual or " aggregated " fonns, united in chains up to 6 inches

in length.
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After September 6t]i, the shoal rapidly decreased, partly by

wreckage and partly, perhaps, by a change in the wind to a

south-easterly direction ; and on September 14th, the last

specimens of the great shoal were seen.

In 1897, a few specimens of Tlialia were fonnd in September.

In 1898, only a single specimen of the asexual form was taken

on August 6th.

Preservation.—There was no difficulty in preserring the

isolated specimens either in fonnalin or alcohol, but the

"chains" broke up when placed dii'ectly into fonnalin, or in

con'osive sublimate, or picric acid. Still I found that " chains"

could be preserved without breakage in a mixtiu'e of corrosiTe

and a few drops of acetic acid. Prom this fixing solution the

specimens could be transferred either to formalin or alcohol

without fiu'ther damage. I have some specimens of these Salps

preserved in fonnalin (10 cc.) and sea water (90 cc.) ; they have

been in the original solution over two and a half years, and are

still in excellent condition.—E. T. B.]

DOLIOLIDJE.

Doliclum (sp. ?).

? Doliolum tritonis, Herdman. (See Trans. Roy. Soc. Edin., xxiii.,

p. 101.

The specimens of Doliolum are all in the blastozooid or

" nui'se " form, and probably all belong to one species. It is

impossible, however, to say with certainty in the present state

of our knowledge of the genus what that species is. It may
well be Doliolum tritonis, which is, in the sexual condition, the

commonest species in that part of the Atlantic, but the blasto-

zooid of D. tritonis has never with certainty been obtained.

Borgert, in the latest paper on the subject, says of this species;

" Amme, unbekannt," and " unbekannt" it must remain until

some one traces the life-history of the species, or until we find

the blastozooid and the known gonozooid in quantity together

in the same area. That would not be absolute proof, but strong

presumptive evidence of identity. jSTow, apparently, this was

not the case at Yalencia. So far as the collection shows, no

gonozooids were obtained.

[1895. Two small specimens taken in Hay.

1896. Taken fi'om July to October. Usually very scarce, but a

few occasionally present in the tow-net during August.
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Most of tlie specimens were young blastozooids (asexual form

with stolon), 1 to 3 mm. in length. Some had a few buds upon

the dorsal process. A large blastozooid with the adult wide
muscle bands was taken on September 21st. It measured

8^ mm. in length, and had a number of buds on the dorsal

process, which was about Ij^mm. in length.

1897. A single specimen taken in July, and four in August
and October.

1898. (None seen.)—E. T. B.]

ApPEIfDICULARIID^.

Oikopleura (sp. ?).

? Oihopleura flabellum, J. Miiller.

? Oikopleura dioica, Fol.

All the specimens, both " Valencia" and " Port Erin," seem

to belong to the one species; and that species is probably

what I call Oikopleura flalellum. Lohmann, in his recent

work on the Appendiculariidse, considers that 0. flahellum is a

synonym of Fol's 0. dioica. I cannot follow him in this.

Even if it be definitely proved that the two names represent

the same species, still flalellum, as a name, has priority

(J. Miiller, 1846) over dioica (Eol, 1872), and the latter must

lapse.

[1895. Abundant during April and the early part of May.

Absent towards the end of May.

1896. Common during July, August, and September; at times

very abundant. Scarce in October.

1897. Taken fi'om January to May, but very scarce dui'ing the

early part of the year. Yery abundant in October.

A few seen during JN'ovember and December.

1898. Abundant in June. Common in August.

Some of the specimens were of a bright crimson colour.

—

E.T.B.]

LiYEKPOOL, 16^A March, 1897.

E.I.A. PROC, SEK. in., VOL. V. 3 &
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VI.

—

On Young Stages of Teleosteans. By J. T. Cunningham, M.A.

The specimens were taken in a tow-net diu'ing April and May,

1895, by Mr. E. T. Browne.

Pleuronectes flesus (Common Flounder).

One specimen ; left eye still on lower surface, but slightly

dislocated towards the dorsal edge. Ventral fin rays, 38 or 39
;

dorsal, 63 or 64. Mouth shows characters of genus Pleuro-

nectes.

Zeugopterus punctatus (Largest Top-knot).

(1) Early stage, with no indications of fin-rays in the fin

membrane ; two large periotic spines on each side, and five

bands of pigment on the fiji membrane. ;
7 '5 mm. long, as in

fig. 94, pi. xii., of Holt's Memoir in Sci. Trans. Eoy. Dublin

Soc, vol. v., ser. 3.

(2) Symmetrical stage, with one dorsal periotic spine, the

ventral one not visible. Dorsal and ventral fin rays beginning

to appear. Ventral caudal rays somewhat advanced, but ter-

minal part of notochord scarcely bent up ;
12' 5 mm. long.

Zeugopterus unimaculatus (One-spotted Top-knot).

( 1 ) Symmetrical stage before the appearance of fin-rays
;

yolk all absorbed ; 6 mm. long.

(2, 3) Symmetrical stage, with ventral fin rays just indicated.

over 64 in number; dorsal rays in same condition. Minute

protuberances along edge of opercular bone and behind octocyst,

One specimen younger than the other ; 7 mm. and 8 mm. long.

(4) Advanced stage, with eyes on left side of head ; fin rays

advanced in development ; ventral, 67 or 68 in number ; 8 mm.
long.

It is worth noting that Holt obtained a numerous series.

of these same larval stages in the course of the Irish Suiwey

His specimens were taken in bottom tow-nets, coast of Donegal,

May, 1891. It would appear that the species is fairly common
in Ii'ish bays, and that its young are reared in the bays, for

which reason they are so commonly taken in tow-nets.
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Trigla gurnardus (Grey Gurnard).

(1) A large specimen, 11 mm. long, with very large pecto-

rals ; ventral fin rays just indicated, 18 or 19 in number;
dorsal rays opposite these, and in same stage. Caudal rays

more advanced than dorsal or ventral, and notochord somewhat
hent up.

(2) A newly-hatched specimen, 3"5 mm. long, with no mouth,

yolk not reduced, oil globule at posterior end of yolk, and

rectum immediately behind yolk, perhaps belongs to this species.

Gadus (Sp. ?).

A specimen, 9-5 mm. long, with thi'ee dorsal and two ventral

fins, just indicated by the fin rays, and caudal rays symmetri-

cally disposed above and below notochord.

Gadus (Sp. ?).

A larval specimen, 3 mm. long
;
yolk all absorbed ; rectum

not reaching edge of fin membrane ; a vesicle in fin membrane

above the head.

Centronotus gunellus (Butter-fish).

A specimen, 10 mm. long, with no fin rays, except the first

commencement of the caudal below the end of the notochord.

liiparis (Sp. ?).

Three specimens, with globular body, short tail, caudal rays

commencing unusually long distance in front of notochord

;

dorsal and ventral fins indicated, as one above and one below,

reaching nearly to caudal fin.

3 Cf 2
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Part II.

—

The Benthos {Dredging and Shore-collecting).

VII.

—

Report on the Eesults of Dredging and Shore-collecting.

By W. I. Beaumont, B.A. (Cantab.)

(Chaut II.)

iNTEODtrCTION.

Valencia Sarlour.—The tenn Yalencia Harboiu* will be here used

to cover the whole stretch of water shut off and sheltered from the

Atlantic by the Island of Yalencia and its north-eastern satellite,

Begiimis. It appears to be veiy usual to restrict the name to that

portion of the area, lying chiefly between Yalencia Island and Beginnis,

which is used as a harbour by shipping, since there only is the water

sufficiently deep for vessels of quite moderate draught. It is more
convenient, however, for our pui'pose to include under the term, not

only Port Magee Sound, the long reach separating Yalencia Island

from the mainland, which at its south-west end narrows into the

deeper Port Magee channel before opening out to the ocean, but also

Lough Kay, between Beginnis and the mainland, and Cahir river.

Shore-collecting.

The extensive and varied shores of the harbour afford excellent

facilities for shore-work. The rise and fall of the tide is, however,

very moderate ; being only 1 1 feet at spring-tides.

The shore is bounded for the most part by slate rocks ; but here

and there are areas more or less covered with loose stones and boulders,

spits of sand and gravel, sand-banks, Zostera-beds, and, at one point, a

submerged peat-bog.

EocKT AND STONY PARTS OF THE SHORE.—The bcst Collecting

grounds of this description are near Knightstown and at Church

Island. From Knightstown, westward to Beenagiveen, there are

slate-reefs with intervening strips of sand, and gravel, and loose

stones. The imder sides of the latter are covered with encrusting

species of Sponges, Polyzoa, and Botrylloid Tunicates ; associated

with which are many Turbellaria. Here Anemones are fairly

abundant, and Polychsete worms, such as Halosydna gelatinosa^

Myrianida pennigera (frequently found with a chain of buds), and
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Siphonostoma diplochaetos. The Gephyrean Phymosoma papillosa also

occurs. Eesicles the commoner littoral forms of jSTudibranchiate

Mollusca, fine specimens of ^olidieUa gJcmca and Antiopa hyalina

were ottained here ; and the Pynogonida PhoxicMlidium femoratum
and Anoplodadylus femoratum.

At Eeenagiveen there are some good rock-pools at rarious levels,

some of Trhich are well stocked with Anemones, including several

species of Sagartia ; and with the " burrowing " urchin {Strongyloce^i-

trotus lividus). Algae from these pools and the neighbouring reefs

(and here may be included similar material from the stone-piers at

Knightstown) yielded a number of small organisms of interest : the

creeping Medusa ClavateUa proUfera, Nemertines of the genus Tetra-

stemma^ including the rai'e T. nigrum, Eiches, many Rhabtloccele Tur-

bellaria, and the Opisthobranch Mollusca Limapontia nigra, Actceonia

corrugata, and Runcina Sancoclci. The Archiannelid Dinophilus tcenia-

tus, Harmer, was also abiindant in the spring.

Beyond Eeenagiveen the rocks are more precipitous for some distance,

while the west shore of Glanleam Bay resembles that nearer KJnights-

town, and has a similar but impoverished fauna. Southward, fi'om

"Knightstown Ferry-pier, past the Telegraph Station, the shore is

covered with stones of small size. Under one of these the Hydi-oid

Rki%ogeton fusiformis, Agassiz, belonging to a genus not previously

known on this side of the Atlantic, was found ; another member of the

apparently scanty Hydroid fauna of Yalencia, Coryne vaginata, was
common here and on the adjacent stone piers. JSTudibranchs were also

fairly abundant, especially LameUidaris lilamellata and Facelina coronata.

Church Island is a small rock situated between Beginnis and the

mainland, and connected with the former by a sand-spit which dries

at spring-tides. On its southern and western sides are many stones of

negotiable size which shelter a fairly rich and varied fauna, on the

whole very similar to that of "Knightstown shore. Most noteworthy

here was the discovery of parasitic Copepoda living embedded in

colonies of the compound Ascidian Morchellium.

These have been described as new species {Aplostoma Beaumonti

and Aplostoma Mlernica) by Messrs. T. and A. Scott.

^

On the north side of Beginnis, running out towards Lamb Island,

there is a bank of boulders with a fauna like that of Church Island.

lAnn. and Mag. Nat. Hist., Series 6, vol. xvi., 1895, pp. 359-60, PI. xvi.,

ivii. In this Paper a description and figures are also given of another parasitic

copepod from Yalencia, Lomanticola insoleno, gen. etsp. n., which was found living

in the Nudibranch Lomanoius marmoraius by Mr. Gamble.
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Here Lamellaria perspicua was abundant, and showed a remarkaWe

degree of variation, the appearance of different indi^dduals correspond-

ing to the particular species of Ascidian affected by them.

Outside the harbour, near Murreagh Point, there is a small area

where boulders, many of huge size, lie scattered on the rocky shore.

This, in spite of its exposed position, we found a faiiiy good collecting

ground. Myriotliela phrygia, CorypheUa gracilis, and ^olidiella glauca

were the most interesting forms found, the two fii'st-named being

abundant.

The rocky shores of Port Magee Channel were also explored to

some extent, but did not yield anything we had not already taken

near Knightstown.

Banks and Spits of Sajsd and Gteatel.—These would probably

repay further investigation (by digging) than we devoted to them.

Beginnis Spit is a bank of clean sand at the east end of the island,

where sand-eels, Arenicola marina, and other sand-haunting Polychaetes

may be obtained.

Ballycarhery Sands.—On the north side of Cahir river, opposite

the ruins of Ballycarbery Castle, are extensive sands. Myxicola infun-

diiulum is plentiful here at low-tide levels. ITany small hermits

{JEupagurus leriihardus) with good colonies of Sydractinia echinata

were also seen in the shallows.

The Foot, a bank of muddy sand and gxavel with a few larger

stones, runs out fi'om Knightstown Breakwater-pier in a north-easterly

direction. Here in the spring ^olidia papillosa was plentiful (breed-

ing) ; Fecampia erytkrocephala and Leptoplana tremellaris (under the

stones in companies of four or five); Carinella superla (not usually

found between tide-marks), and other JN^emertines were found.

Reenglas Spit is formed of mud or very muddy sand. There is a

good deal of scattered gravel, but much of its sui'face is covered with

Zostera. There ai'e also large shallow pools in which the pui'ple urchin

Strongylocentrotus lividus is to be seen in hundi-eds. They lie side by
side in great clusters on the JSTullipore-encrusted gravel which forms

the floor of the pools ; there is no attempt at burrowing, supposing

this species to be capable of such exercise.

Ardcost Foot on the shore of Lough Mask. Mr. Gamble notes that

Synapta was obtained here by digging.

The Submerged Peat-bog, near Ardcost, which is accessible at low

water of spring-tides, may be noticed here. A species of Pholas bui--

rows in the peat, and also to some extent in the wood of the ancient

tree-stumps which still remain apparently in situ. Teredo navalis also
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affects the wood ; and mimerous Polycliaete worms and the Gephyrean

Thalas&ema neptuni harboiu' in the peat.

Zostera Beds occur in Beginnis Bay, along the eastern margin of

Beginnis Spit to the south of Church Island, west of the Foot near

Knightstown, and at Reenglass. Most of these are in part accessible

at low water of the best spring-tides.

On some of the Zostera beds the Lucei'narians

—

Halidystus auricula

and Lucernaria campanidata—occur. South of Church Island, the first-

named may be picked off the Zostera in hundi'eds, and the latter is by
no means scarce.

Hulks, deift tijibee, &c.—These may be conveniently noticed here.

Diuing our stay at Valencia, in 1896, two hulks were beached after lying

afloat in the harbour for many months. The whole of theii' under-

surface to the water-line was covered with a luxuriant growth of Tubu-

laria la/rynx and Ascidiella aspersa, with a sprinkling of Lepas anatifera,

and, in one case, a few fronds of Laminaria saccharina. On the happy

hunting-gi'ounds afforded by the Hydroid, jSTudibranchs crawled in enor-

mous numbers, many of them far exceeding the dimensions usual with

their species. Cavolina
(
CutJiona) aurantiaca and Coryphella lineata

were abundant on both hulks ; Facelina Brummondi, F. coronata, Ben-

dronotus arborescens, and Lamellidoj^is lilamellata on one or other only,

though occuiTing on both; while Cavolina olivacea, Galvina p)icta aziA

G. exigua, and Boto coronata were present in small numbers only.

Another animal occurring in extraordinary abundance on one hiilk

was the Pycnogonid PhoxicMlus spinosus, while on both a few speci-

mens of Ammothea echinata and Anoplodactylm petiolatus were found.

In other groups there were noted the Turbellaria, Leptoplana {tremel-

laris ?), Vorticeros atirimlatum, Plagiostoma vittatum, P. Girardi ; Ne-

mertines, Tetrastemma dorsale, T. melanocephalum, T. vermiculatum
\

young Antedon bifida ; Cyprcea europcea and young Pecten opercularis.

The appearance of fijie colonies of Tubularia indivisa and Coryne

'vaginata, on a mooring buoy and boat belonging to Mr. Delap, which

had been afloat a few weeks only, gave Mr. Browne an opportunity of

observing the rapid gTowth of these Hydi'oids under favourable con-

ditions ; and also of comparing their habit when grown in such a

situation with that of colonies occurring under stones in the littoral

zone. Lepas anatifera also appeared on the boat, and attained full size

in an equally short time ; while the whole sui-face of another boat

which was raised after lying at the bottom of the harbour for some

months, and of several large drift logs, was covered by this species to

the exclusion of other organisms.
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Dredging.

Scope of the Work.—During our first visit to Yalencia, in the spring

of 1895, dredging was conducted entirely from a row-boat, and for the

most part by our own labour. Our operations were in consequence

practically confined to tbe sheltered waters of the harbour. Attempts

were indeed made to dredge outside whenever the state of the sea per-

mitted a small boat to ventui'e into Doulus Bay, where depths of 20 fms.

and more are readily accessible. But we found the bottom hopelessly

rough, and our results^ were absolutely ?iil, except on one occasion

when the dredge apparently pitched on a small patch of sand among

the rocks (though it fouled immediately) for a coujjle of Spatajigus and

one Ecliinocardium pennatijidum were brought up.

During our second visit, in the summer of 1896, dredging was again

extensively carried on in the harbour, and in addition an attempt was

made to explore the deeper water outside with the aid of a grant fr-om

the Koyal Society of London. Oiu' endeavours in this direction did

not meet with a large measure of success. In the first place we were

unable to obtain the services of a sea-going steamer. JS'egotiations

with the owners of the only suitable vessel to be heard of on that part

of the coast having fallen through,- a sailing trawler of about 30 tons,

the St. Patrick of Dingle, was engaged for one month.

Xow apart fr'om the length of time occupied in getting out and

home, a sailing vessel has very obvious disadvantages. There is so

fr'equently either too much wind for dredging or too little ; and this is

particularly so in the west of Ireland, where the prevailing southerly

and westerly winds soon raise a swell which renders dredging very

difficult. Taking advantage of every favourable day, the St. Patrick

was only able during the month to go out of the harbour on seven

days, and on two of these it was impossible to dredge from lack of

wind. Again, fr-om our experience of fishermen in other parts of

Britain, we anticipated that our crew would possess a far more intimate

acquaintance with the nature of the bottom in their home waters than

proved to be the case. In poiat of fact their knowledge was merely

1 The following year Mr. Walker obtained several species of Crustacea in 20

fms. at the mouth of Doulus Bay by using a bottom townet attached to a -weighted

iron rake (a stone is equally efficacious on rough ground), a combination, which

may be worked with good effect on any kind of bottom.

• Subsequent information regarding her efficiency make it doubtful -whether this-

"Was after all a great misfortune.
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sufficient to enable them, in tlie ordinary pursuit of their calling, to

give all "foul ground" a very wide berth. The limited opportunities

vouchsafed to us by the meteorological conditions were in consequence

largely frittered away in discovering that the greater part of the area,

which circumstances permitted us to explore, was from oui' point of

view particularly baiTen, and in a vain search for something better.

Altogether we came to the conclusion from our experience that the

hiring of a sailing smack for the pui'pose of di-edging is not a satis-

factory investment unless one is highly favoui'ed in the matter of

weather.

Dredging Geounds of Valencia Harbour.

Valencia Harboiu', using the term in the wide sense already indi-

cated, has over the greater portion of its area a muddy bottom. Its

shallower parts, Cahir river and most of Port Magee Sound (where

the depth does not much exceed 1^ fms.) are floored with soft black

mud in which the dredge or trawl sinks deeply, and serves at once

as an anchor. PMline aperta is a prominent species on this ground

as on similar ground in other districts. We also record Limapontia

nigra, Elysia viridis, yoxmg specimens of Aplysia, and the ubiquitous

Polycera quadrilineata, also Senricia sanguinolenta, Maia squiriado, and

several common Nemertines ; while Mr. Walker, however, with his

ingenious rake and townet arrangement, succeeded in capturing

twenty-three species of Crustacea in two hauls on ground of this

description near Knightstown.^

Ascidian Ground.—In the deeper portion of the harbour near

Knightstown (4 to 7 fms.) the bottom, though chiefly mud, has a much
firmer consistency, the strong scour of the tide probably preventing the

accumulation here of much soft material. This area, which may be

termed the harbour proper, extends from the Harbour Eock or Perch

to Knightstown, where it bends round the Foot and penetrates about a

mile into Port Magee Sound. Its characteristic and dominant feature

from a faunistic point of view (excepting in those parts to be presently

described as Shell Beds) is the abundance of Ascidiella aspersa; the

di-edge, after a short haul, coming up full of large specimens of this

species, firmly attached to one another in clumps of about half-a-

dozen.

These colonial masses do not appear to be definitely attached to

1 " Malacostraca from the West of Ireland." Trans. Liverpool Biol. Soc.

Vol. xii., 1898, p. 161.
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the bottom, but to be merely seated on, or with their bases slightly

embedded in, the stiff mud.^ In the beginning, probably, the founder

of the colony starts sedentary life on a more solid object, such as a

small stone or shell. A few dead shells are scattered over this ground
;

and such extraneous objects as peats, accidentally dropped from boats

ferrying turf over from the mainland, form'a suitable nidus for various

animals. But since the bulk of the organisms to be obtained by

dredging are more or less dependent on the masses of Ascidians for

attachment or shelter, these latter certainly are the dominating featiu'e

of the ground, to which we consequently gave the name Ascidian

ground. It is needless to name here the animals taken on this and on

the ground to be next considered. Most of the species occurring in

the harbour are to be found on these two grounds, as may be seen on

reference to the various tables accompanying this report.

Shell-ieds.—In the channel between Knightstown and Eeenard,

and off Gruppaun Point, there are considerable accumulations of shells

of Cardium, Mya, and, in particular, Pecten maxinms, with a few living

specimens of the last named. Ascidiella aspersa is here absent, or at

any rate scarce ; the functions performed by its colonies in the economy

of the bottom fauna being taken on by the shells. The results of our

earlier explorations pointed to a much more marked difference between

the Shell-beds and the adjacent Ascidian ground, with respect to their

fauna, than proved on further investigation to be the case. In point of

fact, there are a comparatively small number of species peculiar to

either ground, though the Shell-beds present a somewhat richer fauna,

both in species and individuals.

There remain in the neighboui'hood of Knightstown several grounds

to be noticed :

—

Lough Kay and Caliir Passage.—A strong tide runs through here,

and often a considerable swell sweeps round from Doulus Bay. The
bottom is rather clean gravel, with a limited fauna, consisting of

species also found on the Shell-beds.

Glanleam Bay.—Clean sand, with very poor fauna apparently;

probably burrowing animals exist there which the ordinary dredge

fails to capture.

Mouth of Rarhotir.—The bottom of the channel at the north entrance

of the harbour, as far in as the Perch reef, is much-washed gravel and
sand. In this, at fii'st sight, barren material live a few characteristic

1 Ascidiella aspersa may be seen growing in similar fashion on the muddy shores

of Salcombe Harbour and the E. Yealm (in Devon), exposed during spring tides.
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animals, of whicli the most noteworthy is an undetermined species o£

Pohjgordius, probahly identical with a form inhabiting similar ground

near Port Erin, in the Isle of Man, and off Prawle Point, Devon. The
following, though not peculiar to this station, seem to be characteristic :

Polyophthalmus pictus, Glycera ca/pitata (juv.), Ebalia tuherosa, Ana-

pagurus Hyndmanni, EmMetonia pulchra. Other ISTudibranchs, Facelina

coronata, Galvina picta^ G. exigua, and Polycera quadrilineata, recorded

from here, were found on Laminaria, which was probably not in situ.

Pout Magee Chanistel.—On several days, when the weather was

unsuited to outside work, the "St. Patrick" sailed down to Port

Magee, and di'edging was carried on from her boat. A number of

stations were investigated; but, unfortunately, care was not taken to

note their exact position or to keep separate the resulting material-

Two interesting grounds, however, were discovered, differing in the

nature of the deposit from anything found at the EJiightstown end of

the harbour.

Port Magee Nullipore Ground.—In the channel opposite the Coast-

guard Station, below Port Magee village, there is an extensive deposit

of growing Nullipore, Lithothamnion coralloides, Cr., and L. coralloides,

flabelligera, Fosl., in about 4 fms. The fauna is a rich one, resembling,

on the whole, that of the Ejiightstown Shell-beds, but with several

additional species. Red encrusting sponges are abundant, and on

these were found Archidoris flammea and Platydoris planata, also red

PJioxichilus laevis. Polyclad Turbellaria, and ISTemertines in particular,^

were abundant, all the species of the latter group found in Valencia

Harboui' being represented.

Port Magee Fine Slate Gravel.—Further down the channel, in about

15 fms. (?), the bottom was found to consist chiefly of thin laminae of

slate broken up into small fragments not usually exceeding 6 mm. in

diameter. Adhering to these was a small but adult Lucernarian,.

apparently a new species.

Deedging Geotinds oee Valencia.

Dingle Bay Trawling Ground.—An area of several square miles,

situated approximately midway between Doulus Head and Blasket

Island, was investigated with dredge and trawl, the depth being

between 30 and 40 fms. The bottom everywhere was found to be

fine, muddy sand, and the fauna, from our point of view, very limited.

It is essentially trawling rather than dredging ground ; but, even after

towing for 2h hours, the 35 ft. beam-trawl of the "St. Patrick"'

1/
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brought up a very scanty collection of Invertebrates belonging to a

few common and widely-distributed species. Similar ground in the

Irish Sea and in the English Channel, oif Plymouth, appears to be much
more productive

;
perhaps the more frequently prevailing and heavier

seas in Dingle Bay may account for its apparent barrenness, though

Ballinskelligs Bay, which seems to have a more extensive fauna, is

-equally exposed and shallower. However, since fish manage to subsist

in considerable numbers on this very ground, other organisms of some

tind presumably abound, but are not readily caught by the ordinary

means employed by the naturalist.

The characteristic species occui'ring on this ground are : ParaplielUa

expama (originally described from the S.W. of Ireland by Professor

Haddon '), Astropecten irregularis, Ophiura ciliaris, ^chinocardium

pennaiificlum, Spatmigus purpureus, Thyone raphanus, Eupagurus

leriihardus (with Sydractijiia), Eup.Prideauxii {with.Adamsia palliata),

Ehalia Cranchii, Atelecyclus heterodon, Hyas coarctatus, Inaclms doryn-

chus, Dentalium, Cardium echinatum.

Dingle Bay, about 3 miles N.N.E. of Boidus Head, 25 to 30 fms.

ca. Mr. Gamble made several hauls of the dredge in this locality. At

one station the following were taken on coarse sand :— CaryophyllcBa

Smithii, Terelratulina caput-serpentis, Actceon tornatilis {Tornatella

fasciata), and a small Doris, belonging to a possibly undescribed species

previously taken at Port Erin.^

Wild Bank—A.t the JS'.E. end of the Wild Bank (S.E. of Great

Blasket Island), on rough bottom of stones, with weed, in 20-15 fms.,

there were caught:

—

Carinella superha, Tetastretnma dorsale, Polynoe

imiricafa, Phyllodoce sp., Pionosyllis sp., masses of Sabellaria tubes,

Thalassema neptuni, Stenorhynchus, Aplysia punctata.

Two hauls in about 20 fms.—one somewhat to the east of the above,

the other at the west end of the Bank—showed a fauna similar to that

of the Trawling Grounds.

Off Reenada.—About 3 miles N.W. of Yalencia lighthouse, 36 fms.

ca. Mr. "Walker's Station 8.' Bottom sand, with a few stones and

Nullipores. One haul was made here on August 28, the results

being similar to those on the Trawling Grounds already noticed, with

the addition of Luidia fragilissima, Henricia sangmnolenta, Synapta

digitata, Inaclms dorsettensis, Anapagurus Hyndmanni.

1 First E,eport oa the Marine Fauna of the S.W. of Ireland. Proe. E. I. Acad.

(ser. 2), vol. iv,, 1886, pp. 616-17.

2 Trans. Liverpool Biol. Soc, vol. x., 1896, p. 42.

"Trans. Liverpool Biol. Soc., vol. xii., 1898, p. 163.
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1| miles S. JF. of Braij Head.—45 fms. ca. Mr. Walker's Station 7.^

Bottom, coarse sand (chiefly comminuted slate), pebbles, and a few

shell fragments ; all very much water-worn, the shells consisting of

mere stumps of the more massive forms, such as Aporrhais. "We were

surprised to find evidence of strong wave-action at so great a depth,

even on the open Atlantic coast. The species taken here were Car-

inella inexpedata, Hub. (previously found only at ISTaples), Polygordius

sp., Glycera capitata, Phascolion Strotnhi, Synapta inhcerens, Anapagurus \\

Hyndnianni, Galnthea intermedia. 'l

DiSTRiBUTioisr Tables.

The accompanying tables have been prepared as the readiest means of

presenting the results of our shore-collecting and di-edging at Yalencia.

It will be obvious that they are very far from complete as regards

many divisions of the animal kingdom. In point of fact no attempt

was made to obtain complete collections, except in the case of those

groups which specially interested us, and of which special Reports

have been prepared ; while several classes were entirely neglected

{Porifera, Poly%oa, Timicata, &c.). It will accordingly be understood

that the apparent poverty of species, in some of the lists which follow,

does not warrant the assumption that those groups are but indifferently

represented in the fauna of Valencia Harbour.

CcELENTEEATA.

(Table, pp. 766-769).

The few Hydroids which we succeeded in finding were studied by

Mr. Browne, whose results appeared in the Irish Natui-alist (vol. vi.,

1897, pp. 241 et seq). The following list (pp. 766 and 767) is taken

from his paper. It is a remarkable fact that hardly any of the

Hydroids obtained are Medusa-producing species
;
yet the swarms of

Hydi'omedusse in the harbour bespeak an abundant hydroid fauna

somewhere in the neighbourhood. A special Report on the Lucerna-

rida follows (p. 806),

TUEBELLARIA.

(Table, pp. 770, 771. Special Report, p. 812).

Nemeetea.

(Table, pp. 772, 773. Special Report, p. 815).

' Loc. cit., p. 163.
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MOLITJSCA.

(Tables, pp. 774-781.)

Apart from the Opisthohranchiata^ wMch. are dealt with in a

special Eeport (p. 832, Distribution Tables, pp. 777-781), very little

attention was devoted to the Mollnsea, as is evident from the very-

limited and imperfect list of species which follows.

Annelida and Gephyeea.

(Tables, pp. 782-785.)

In this case, also, our list is very incomplete, being composed almost

entirely of species which we were able to identify at the time.

Polychsetes—Polynoids, Syllids, jS'ereids, and others which do not

figure in the list—were, as a matter of fact, abundant in Valencia

Harboui'. For the identification of specimens of the Gephyi-eans

recorded here we have to thank Canon ISTorman.

Beachiopoda.

A specimen of Terehratidina caput-serpentis was dredged on coarse

sand, about 2 miles IS'.IS'.E. of Doulus Head.

Cetjstacea.

(Tables, pp. 786-795.)

A certain number of Crustacea (almost entirely Decapoda) were

recorded by Mr. Gamble and myself ; but the following list is due, in

large measure, to the energy of ITr. A. 0. Walker, the results of whose

short visit to Valencia in August, 1896, have been published with

other material in a paper on " Malacostraca from the West of Ireland "

(Trans. Liverpool Biol. Soc, vol. xii,, 1898, pp. 159 et seq). From
this the Valencia records have been extracted and iacorporated ia the

accompanying table. The Ksts of Schizopoda, Cumacea, Isopoda, and

Amphipoda are derived entirely fi'om this soui'ce ; in the case of the

Decapoda, Mr. Walker's records are denoted by the letter W. The

attempt to assign the species taken by Mi\ "Walker to particular areas

in Valencia Harboiu' is, to a large extent, approximate, no precise

information being available respecting certain of his Stations, which

appear to cover more than one sort of ground. Uncertainty with

regard to this point is indicated by the symbol "x," as in other tables.
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Concerning otter Crustacean groups, there is nothing to record

here beyond recalling the common occurrence of Lepas anatifera on
floating timber (p. 757), and the finding of three new species of para-

sitic Copepoda (p. 755).

Ptcnogo>'^ida.

(Table, p. 798).

"We are indebted to Mr. G. H. Carpenter for the identification of

the species of Pycnogonida.

ECHINODEEMIATA.

(Table, pp. 796, 797).

The accompanying table probably includes most of the species

occurring in the Harbour ; but is, no doubt, incomplete with respect to

their distribution, the occurrence of common species not having been

fully recorded.

[Tables
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VIII.

—

Eepoet on the Alg^. By Peop. F. E. Weiss, B.Sc,
Owens College, Manchester.

"When I accepted the kind invitation of my friends, Mr. E. T.
Browne and Mr. E. W. Gamble, to make use of the facilities which

the establishment of a temporary Biological Station on Valencia

Island offered, I went there with no special intention to investigate

the Algal flora of that interesting district from a systematic point of

view, but mainly to make some additions to the herbarium of the

museum at the Owens College, and also to make preparations of the

reproductive organs and collect material for the use of my students.

That in so doing I should come across some forms unrecorded for the

-district and sometimes even for Ireland was to be expected, and I

gladly avail myself of this opportunity of putting them on record, so

that the useful " Revised List of British Marine Algse," published by
Messrs. E. M. Holmes and E. A. L. Batters^ may be further com-

pleted as far as the distribution of some of the species in Ireland is

concerned. According to the division of the coast-line into tabulation

areas by Messrs. Holmes and Batters, which are prefixed to their

revised list and amended in the appendix published in the notes at the

end of vol. v., Valencia would be included in district 11, which

embraces the coast from Slyne Head to Crow Head, including the

outlying islands.

There is no doubt that this coast-line is very rich in seaweeds, and

has been far less explored than many other regions. Indeed, Professor

Johnson pointed out the need for a more thorough investigation of

the seaweeds of the south and west of Ireland ; and I feel sure that a

more systematic search than I was able to undertake would reveal

many more forms which are still unrecorded for the west of Ireland.

But apart from any gain to our knowledge of the distribution of

species by establishing their occurrence in the various tabulation are as,

every collector of seaweeds would be interested in those forms which

are well known to occur on the west coast of Ireland, and which are

in some measure typical of its Algal flora. Thus Petrocelis cruenta,

Nemalion midtijidwn, Ceramium acanilionoton , all stated by Harvey in

his Phycologia Britannica, to be common on the west coast of Ireland,

' Annals of Botany, vol. v., 1890.

3K2
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are abundant on the rocks at Valencia, while some of the rarer forms,,

such as Cladophora rectangidaris and Stenogramme interrupta, which

occur in deeper water below low tide-mark, are occasionally thrown

up, or may be dredged in the channels between the island and the

mainland. Cladophora rectangularis ^ abeautiful and delicate greenAlga,

first recorded in 1832 by M. Borrer for Torquay as a very rare form, was

afterwards found to be abundant by M'Calla in 1840 in Eoundstone

Bay, where it can be dredged at depths of 4 to 6 fms. In this locality

it is washed up in large quantities at the close of the summer, and is

carted off for manure. Stenogramme, growing probably at similar

depths, is also not new to Ireland, having been found both on the

north and also on the south coasts, regions 10 and 14 of Holmes and

Batters, but is new to the western area. In England it is only known
from the south coast.

Another interesting form which attains to great perfection on the

west coast of Ireland is Delesseria hypoglossum, of which Miss C.

Delap has recently sent me as luxurious a specimen as that figured

in the Phycologia Britannica, which illustration was made from an

exceptionally beautiful specimen obtained by Miss Hutchinson in

Bantry Bay.

In the list of Algse which follows, the figure (11) after the name
denotes that this figure, indicating the west of Ireland tabulation

area, should be added to Messrs. Holmes and Batters' Revised List.

In some cases these records were overlooked by Messrs. Holmes and

Batters ; in other cases the species have been recorded since the publi-

cation of their list. The letters n.I. and n.d. prefixed to the name
indicates that as far as I have been able to ascertain these forms have

not been previously recorded for Ireland (n.I.) or for the district

(n.d.)

I append tbe full list of Algae collected by me during the month I

spent at Valencia, not with any pretensions to a complete or exhaus-

tive list of that locality, for, as I have stated above, I was not

specially concerned with working out the Algal flora of the district,

but because I think the list may be both of local and of general interest,

as representing forms most commonly met with on the island, and

therefore typical of the locality.
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A LIST OF SPECIES TAKEN.

Cyanophtce^.

Lynglya tnajuseida, Harv.

Rivularia nitida, C. Ag.

Chlokophyck^.

Enteromorpha rmnulosa, Harv. (11)

^. compressa, Grev.

Cladophora hutchinsice, Harv.

C. rupestris, Kiitz.

C. rectangularis, Harv.

Codium adhcereiis, C. Ag. (10) (11) (12)

C. tomentosum, Stackh. (11)

Ph^ophtce^.

Desmarestia aculeata, Lmx.
D. Itgulata, Lmx.
Myriotrichia clavceformis, Harv. var. minima,

[Holm, et Batt.

Strellonema velutinum, Thur.

MacMsta fucicola, Fries.

Sphaceleria cirrhosa, C. Ag.

Ilyriactis pulvinata, Kiitz.

Myrionema strmigulans, Grev.

Ascocyclus orbicularis, Eke. (11)

nA. Spermatochnus paradoxus, Eke. (11)

Chordaria flagelliformis, C. Ag.

Mesogleea vermiculata, Le Jol.

Castagnea zosfera, Thur. (11)

Leathesia difformis, Aresch.

Chorda filum, Stackh.

Laminaria saccliarina, Lmx.
Saccorhiza hdbosa, Dela Pyl.

Aglaozonia reptans, Kiitz. (11 & 12)

Fucus ceranoides, Linn.

F. vesiculosus, Linn.

F. serratus, Linn.

Ascophyllum nodosum, Le Jol,
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Pelvetia canaUculata, Dene et Thur.

Salidrys siliquosa, Lyngb.

Cystoseira ericoides, C. Ag.

Himanthalia lorea, Lyngb.

Dictyota dichotoma, Lmx.
D. implexa, J. Ag.

IIhodophyce^.

Ckantranaia virgatnla, Thur.

sp. noT. C. endo%oica, Darbisb. (11)

Nemalion muUiJidum., J. Ag.

n.d. Smiaiafurcellata, Bivona. (11) (12)

Gelidium corneum, Lmx.
Chondrus cris-ptis^ Stackb.

n.d. Stenogramme interrupta, Mont. (11)-

Callophyllis lacimata, Kiitz.

Callymenia reniformis, J. Ag.

Cystoclonium purpurascens, Kiitz,

Callillepharis ciliata, Kiitz.

n.d. C.jubata, Kutz (11)

Lomeniaria articidata, Lyngb.

Champia parvida, Harv. (11)

Chylocladia ovalis, Hook.

Plocamium coccineum^ Lyngb.

Nitophyllurti laceraUim^ Grev.

Delesseria alata, Lmx.
B. hyjyoglossum, Lmx.

D. si7iuosa, Lmx.
D. sanguinea, Lmx.
Bonnemaisonia asparagoides, C. Ag.

Laurencia pinnatifida, Lmx.
Chondria dasypliylla^ C. Ag.

Polysiphonia elongata, Grev.

P. fruticulosa, Spreng.

P. nigrescens, Grev.

Dasya coccinea^ C. Ag.

Spermothamnion turneri, Aresch.

Griffithsia setacea, C. Ag.

Monospora pedicellata. Solier.

Rhodochorton fioridxdura, Naeg.
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Callithamnion tetragormm, C. Ag.

n.d. C. seirospermiim, GrifP. (11)

Campsothamnion thuyoides, C. Ag.

Plumaria elegans, Bonnem.

Ptilotaplumosa, C. Ag.

Antithamnion plumula, Thiir.

Cerammm ciliatum, Ducluz.

Dumontia Jtliformis, Grev.

Dudresnaya coccinea, '^ounem.

Dilsea edulis, Stackh.

Petrocelis cruenta, J. Ag.

n.d. Cruorta pelltta, Jjjngb. {II)

Sildenlrandia prototypus, Nardo.

Lithothamnion polymorphiim, Aresch.

n.d. L. lenormandi, Eosan. (11)

L. coralhides, Cr.

Some few remarks are necessary in elucidation of these records.

In the Irish Naturalist (vol. iv., p. 241) Prof. Johnson states that

" it would be comparatively easy for us to make a list of species found,

not recorded in Holmes and Batters' list. Such a proceeding would be

out of place, as there are many species in collections made by earlier

workers known to us not recorded."

I cannot think but that the rendering of the Revised List of

Holmes and Batters more complete would be very useful to all those

who, like myself, are less acquainted with the collections of earlier

workers, and I am sure Prof. Johnson would earn the gratitude of

many workers by so doing.

I shall have to refer to some of the omissions in the Revised List.

With regard to Codium adhcere^is, which appears in Holmes and

Batters' Revised List as unrecorded from Ireland, it will be found that

Harvey has added a note in his Phycologia Britannica to the effect

that it was first recorded for Ireland by Mr. D. Moore in 1834, who
found it on Rathlin Island, Antrim, and subsequently Mr. G.

Hyndman discovered it on Tory Island, so that the figures 10, 11, 12

should be added to the list.

Codium tomentosum must also have a wider distribution than that

mentioned in the Revised List, for Harvey describes it as common on

the shores of the British Islands. That it is not new to Ireland is

obvious from the fact that Prof. Johnson refers in the "Irish

Naturalist" (vol. i.) to Strehlonema simplex (Crn.), an Epiphyte on
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Codium tometitosiim, found by him in 1891, both at Kilkee, Co. Clare,

and at Castletown, Berehaven.

Ascocychis orhicularis, which was recorded for Ireland by Prof.

Johnson and Miss Hensman (Irish K'at., vol. iv., p. 241^, was not tm-

common on the leaves of Zostera, and on the same plant I found, not

uncommonly, small growths of Castagnea zoster{^ of Thuret, the

Ifesoglcea virescens, var. %ostericola, of the Phycologia Britannica. This

plant is not new to Ireland, though not marked as recorded from

Ireland in the Revised List, for Harvey mentions that it was found by

M'Calla in Eoundstone Bay, and it has since then also been described

by Prof. Johnson from the same locality (Irish Nat., iv., p. 74 and

p. 241).

Aylao%onia reptans has, since the publication of the Revised List,

been recorded by Prof. Johnson for both the S.W. of Ireland and also

for Belfast Lough, i.e., for areas 11 and 12.

The most interesting discovery I made at Yalencia was the pre-

sence of a small red seaweed beneath the cuticle in a couple of speci-

mens of Alcyonidium gelatinosum. The Alcyonidium had quite a red

appearance, so uniformly had the Alga spread below the yellowish

horny covering of the Polyzoon. Prom time to time small fructifying

branches were put forth, apparently through cracks in the horny

covering. I put these specimens, of which I had made some prepara-

tions, retaining their original colour, into the hands of Dr. 0. V.

Darbishire for description ; and he has published an account of this

Alga in the Berichteder Deutschen Botanisclien Gesellschaft, Bd. xvii.,

No. 1, 1899. He finds the Alga to be a new species of Chantransia,

to which, from its peculiar mode of life, he has given the name
endozoica. A Chantransia of somewhat similar character, but grow-

ing endophytically, i.e., growing in tissues of other Algae, notably

Chordaria flayelUformis, has been described by Mr. E. A. L. Batters

under the name of Chantansia microscopica.^ Alcyonidium is also

known to be attacked by a green Alga, Epicladia flustrce, Eke. var.

Phillipsii, Batt.,^ and by a brown Alga, Entodictyon infesta7is, Gran.^

Scinaiafurcellata, Bivona, which was not recorded from Ireland in

the Revised List, has since been recorded from the north side of Belfast

Lough by Professor Johnson and Miss Hensman (Irish Nat., vol. v.,

p. 252).

' Batters, E. A. L., 1896. Journal of Botany.
- Batters, E. A. L., 1897. Journal of Botany, November.
^ Gran, H. H., 1897. Videnskabscelskabets Ski'ifter.
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CalUhlepharis juhata, which is new to the district, was not un-

common, and the specimens were characterised by exceedingly long

and taugied cilia.

Champia parvula, not reported in the Revised List for Ireland,

has been recorded by Prof. Johnson and Miss Hensman, and Callo-

ph'i/IIis has heen collected by H. Hanna at Achill Island (Irish Nat.,

vol. vii., p. 143).

Monospora pedicellata, Sol., the CalUthamnion pedicellatum of the

Phycologia Britannica, is of interest, as having been recorded by
Harvey himself from Valencia.

The Corallinse are Algae of very variable character, and not easy

of determination, but Lithophyllum lenormandi (Rosan.) recorded by

Prof. Johnson from Belfast Lough (Irish JS^at., vol. 5, p. 253), may
now, I think, be safely added to the west coast flora from the speci-

mens I collected. Litliothammon coralloides, Cr., and LWiothamnion

coralloides, flahelligera, Fosl., were dredged in large quantities in Port

]|/[agee Channel.

In conclusion I wish to acknowledge my indebtedness to Prof. M.
Foslie, to Mr. E. M. Holmes, Dr. 0. Y. Darbishire and Mr. H. Murray
for their assistance in the identification of some of the above-mentioned

Algse.
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IX. E.EPOET ON THE LT7CEEN"4EIDiE. By W. I. BeAUMONT, B.A.

Order.—STAUROMEDUSiE.

Family.—LUCERNAEID^.

Genus.

—

Haliclystus.

Haliclystus auricula (Rathke).

Haliclystus auricula, James Clark, Proclrom. Lucern. Joum. Boston

Soc. Nat. Hist., 1863, p. 559; and Monog. Lncem., Smiths.

Contrib., 1881.

H. auricula, Haeckel, System Medusae, 1879, p. 389.

B. octoradiatus, Lamarck et auct. phxr. {^lec Haeckel, 7iec James

Clark).

Pound by us on Zostera in Valencia Harbour in spring and

summer. Yery abundant near Chiu'ch Island. Probably to be

found all tbe year round. Tbe Misses Delap report it plentiful

in January.

Haliclystus does not appear to attain large dimensions at

Valencia; specimens measuring 12mm. in diameter, inclusive-

of the arms, are very numerous, but none exceeding this by

more than about 2 mm. have come under my notice. In some

localities the species attains a diameter of 20 to 30 mm.
According to HornelP the common Haliclystus'^ of the Channel

Islands is to be found half groTvn in June, averaging then

about 12 mm. across the disc, while large adults of 18 to 25 mm.
occur in the early months of the year. Through the kindness

of the Misses Delap I have recently had an opportunity of

examining a number of Haliclystus collected at Valencia in

January. They do not differ appreciably in size fi'om those

gathered by us in spring and summer. Evidently large indi-

viduals are very rare, or retire to some less accessible situation.

Sexual maturity is attained by these individuals, though only

1 "Nat. Science," iii., 1893, p. 33.

- Hornell names this Jersey species E. octoradiatus. Whether it is the same

species as the one dealt with in this paper I am unable to say. The only specimen

from Jersey which I have seen is H. auricula.
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half grown compared "with those foTind in some localities. A
number of them deposited ova in onr laboratory in May, some-

of which developed to the plannla stage.

Maliclystus has been known on the Atlantic coast of Europe

since the beginning of the century, and has been described by a

number of the older naturalists under the names Lucernaria

auricula and L. octoradiatus.

As to the possibility of recognizing two distinct species the

authorities do not agree, and, moreover, if two distinct species-

be recognised, both specific names have been applied to

each species by one author or another. Any fresh attempt to

unravel this tangle or to re-determine the species described by

the older natui'alists is outside my present purpose. I nave-

deemed it sufficient to rely on the descriptions of James Clark

and of Haeckel. These are substantially in agreement, and it

must be understood that in what follows the specific names

S. auricula and S. octwadiatus are invariably used in accord-

ance with the definitions of those authors.

"With regard to the distribution of the two species defined by

them, however, James Clark and Haeckel differ. The former

considered that there were two totally distinct European species

:

one, the Lucernaria auricula of Eathke,^ Johnston, and others,

which he regarded as identical specifically with the common

American form, the subject of his elaborate monograph in the

Smithsonian Contributions ; the other the Lacernaria octoradiata

of Sars and Keferstein,^ of which he gives a description in his

"Prodromus," founded on those of the last-named naturalists,.

and confirmed by an inspection of some young specimens

received from Keferstein. James Clark does not appear to have

had an opportunity of examining HaMclystus auncida from

Eui'ope, but American specimens sent by him to Michael Sars-

were pronounced by the latterto be the " L. octoradiata, Lamarck

(Z. auricula, Johnston, Sars olim, non Fabricius)," Sars ap-

parently holding his own H. octoradiata to be distinct from

that of Lamarck.

Haeckel takes a different view. His H. octoradiatus and

H. auricula are defined in accordance with the descriptions of

iMiiller's Zool. Danica, iv., 1806, p. 35.

2 Sars, Skandinav. Naturforsch. Kjobnh., 1860, p. 693; Keferstein, Zeitschi-ift.

Wissenschaft. Zool., 1862, p. 2 et seq.
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James Clark ; but lie suggests that it is improbable tliat the

same species should oecui' on both sides of the Atlantic, and

refers all the European members of the genus to the foimer

species, and retains the name auricula for the American fonn

only. Although, strictly, that name being older than octoradiatus

should be used for the (on his riew) siagle European species.

From this view I strongly dissent. In the course of exami-

nation of Teiy many Hcdiclystus from Valencia, Falmouth, and

Plymouth, 1 as well as single specimens from Jersey and the

Isle of Man, I have entirely failed to meet -vrith a single adult

specimen agi'eeing with the descriptions of H. octoradiatus. I

have seen only few large specimens, but all are in my opinion

S. auricula. The rest may be arranged according to size in a

series, exhibiting the stages of growth and evolution of

character. There appears to me no reason for doubting that

they are one and all members of the same species having

characters appropriate to their size.

The distinguishing features of the two species are these

(taken chiefly fi'om Haeckel, who gives concise diagnoses) :

—

S. octoradiatus—Arms arranged at equal distances apart, the

perradial and interradial bays of the sub-umbrellar margin being

equal ; marginal anchors (colleto-cystophores) egg-shaped or

almost club-shaped, smaller than in S. auricula ; each arm with

30-60 tentacles; genital bands aiTanged at equal distances

apart, each band composed of 20-30 large sub-equal saccules

arranged in two longitudinal rows.

S. auricula.—Arms approximated in pairs, the perradial bays

of the sub-umbrellar margin twice as wide and deep as the

interradial ; mai'ginal anchors coffee-bean shaped, large ; each

arm bearing 100-120 tentacles; genital bands approximated in

pairs, broadly triangular in shape, each band consisting of about

125 saccules aiTanged in 6-8 longitudinal rows, the size of the

saccules increasing from the interradial border across the band

to a maximum on the perradial border.

Haeckel also speaks of some difference in the shape and pro-

portions of the umbrella ; a matter of little practical value in

the case of animals so apt to change their* shape every few

* It has been customary at the Plymouth Laboratory to label the local form,

H. octoradiatus. I am not aware by whom, and npon what grounds, the determi-

TiiUion was originallv made.
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moments, as may be readily seen on inspection of plate i., in

James Clark's monograph. The character of the gonads is

regarded by both Haeckel and James Clark as the most im-

portant point, and is stated to be sufficient to distinguish the

two species at a glance. In applying the above definitions to

my specimens, it will be convenient to consider first those

organs and the tentacles ; not losing sight of the fact that the

tentacles and the genital saccules increase in number dui'ing

growth, and that the above diagnoses apply to fuU-gTown

animals about 25 mm. in diameter.

In large Plymouth specimens, 18 mm. across the bell, we find

about 120 tentacles on each arm, the gonads broadly triangular

and arranged in pairs, each consisting of upwards of 80 saccules

arranged in 6-7 rows, the size of the saccules increasing from

the interradial to the perradial border of each band.

It must be admitted that these agree closely with IT. auricula.,

and. certainly do not fall in with the definition of S. octoradiatus^

A few somewhat smaller Plymouth specimens, having 60-100

tentacles on each arm and 50-60 saccules in each genital band

arranged in 4-5 rows, bridge over the gap between the first

named and the largest specimens from Yalencia, and those fi'om

elsewhere of about the same size, 7-8 mm. diameter. These

have on each arm 50-70 tentacles and about 33 saccules in

each gonad in 3-4 rows, the perradial saccules the largest.

Individuals of 5-6 mm. have 40-60 tentacles on each arm,

and about 25 saccules in 3 rows in each genital band. And
so one passes on to the smallest that I have seen, about 3 mm.
in diameter ; having 9-12 tentacles to each arm, and about 10

saccules in a genital band, which consists of a single row of

saccules for about one-third of its length at each end and a

double one in the middle. Yet even in some of the very small

individuals the greater size of the saccules of the perradial

border is already evident. From these facts the conclusion

may fairly be drawn, that we are dealing with a series belonging^

to one species ; and since those of largest size conform very

closely to S. auricula, I am compelled to believe that all are

H. auricula.

Of course it may be pointed out that the Yalencia Haliclystus

is mature and breeding, and has not the full characters of an

adult H. auricula. But it may be reasonably advanced that

they have characters appropriate to H. auricula of their size

;
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and that they certainly do not agree with S. octoradiatus, for

the largest of them, though only half as hig as full-sized

specimens of the latter, have already as many, or even more,

tentacles on each arm and saccules in a genital hand than the

maximum number given for that species ; and the saccules are

different in arrangement as well as in number. The fact that

sexual maturity may be attained in a Medusa before it has

reached its maximum growth and development has been recog-

nised by Browne^ among the Hydromedusse ; more especially

in the case of Li%%ia llondina, where it has led to young stages

of the same animal being described not only as distinct species

but even genera.

Dealing now with the other characters : the approximation

of the arms in pairs is exhibited, more or less, by all the speci-

mens which I had examined with respect to this point. It can

hardly be regarded as a point of much value unless very

strongly marked ; it is shown in varying degrees by different

specimens, and I am inclined to think by the same individual

in different states of expansion, being influenced by the state

of contraction of the muscle-bands. The marginal anchors are

very variable in size. Of two equal-sized individuals, one may
have anchors twice as large as the other. They are sometimes

egg-shaped in preserved specimens, showing little or no trace

of a longitudinal fuiTow ; but usually they are much wrinkled,

especially if large, and a longitudinal furrow is visible in many.

In living animals which I have examined there is in most cases

a well-marked longitudinal furrow, suggesting resemblance to

a coffee-bean ; and a ring of pigment surrounds a pale and often

slightly raised spot, which marks the vestige of the tentacle

head possessed by the anchor in its early stages. These features

are not quite so conspicuous as in James Clark's figui'es (Mono-

graph, PI. i., fig. 17), but they agree very closely. Apparently

in our specimens the anchors assume the adult condition when
the animal is of smaller size than is the case in the American

form. Bat the size at which this takes place is by no means

constant. I have come across a few specimens, 6 mm. in

diameter, having capitate anchors, resembling James Clark's

figs. 25-27, PI. iii., while most individuals of that size have

anchors of adult form. According to Hornell {loc. cit.) a large

1 Journ. Mar. Biol. Assoc, 1898, vol. v., p, 188.
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proportion of half-grown specimens of the Jersey Haliclystus,

averaging 12 mm. in diameter, exhibit some traces of this

feature; " in a few rare cases the apex of the colletocystophore

bore a perfect capitate tentacle precisely the same in structure

to the normal tentacle, saving that the stalk was extremely

short"; from this all gradations were noticed down to "a
slight rounded swelling at the apex, with presence of a few
ordinary nematocysts of the tentacles." He speaks of these

tentacle-crowned colletocystophores as malformations, being

apparently unaware that it is the normal condition in young

anchors.

The evidence of these minor features is in no way opposed to

the conclusion drawn from the more important character of the

tentacles and genital bands.

Genus LtrCEENAEIA

.

I/ucernaria campanulata, Lamoui'oux.

Calvadosia campanulata., James Clark, Prodi'om. Lucern. Joum.
Boston Soc. ISTat. Hist., 1863, p. 557.

Lucernaria campanulata, Haeckel. System Medusae, 1879, p. 392.

This species was found living on the Zostera near Chui'ch

Island, Valencia Harbour, in the summer of 1896. It was

fairly abundant, though less so than Haliclystus ; Mr. Browne,

who collected large numbers of both species in order to study

variation, estimated the relative abundance as about 1 to 5.

A few specimens were sent to me by the Misses Delap, in

January, 1899, from the Zostera-beds near Church Island and

Knightstown.

The largest specimen I have examined measures rather over

30 mm. in height, including stalk, and 25 mm. in width, in-

cluding arms ; the diameter of the bell without arms being

nearly 15 mm. It is preserved in formol.

Previously recorded from the south of England and Wales (?),

but not fi'om the coast of Ireland,

liucernaria, nov. sp.

A Lucernarian, not apparently referable to any described

species, was dredged in about 15 fms., near the entrance of Port

Magee Channel. It is a very small form with an unusully long

stalk, living attached to the tiny bits of slate laminae, which

form a chief constituent of the bottom deposit. A detailed

description will shortly be published.
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X.

—

Report on the Ttjebellama. By F. W. Gtamble, M.Sc.

The Turbellaria have received scant notice at the hands of previous

fatinistic workers on the coasts of Ireland. It is, then, not surprising

that in the following list of seven Polyclads from Valencia, four species

are added to the Irish list : Stylochoplana macidata. Cycloporus papil-

losus, Oliyocladus sang?mioIe?itus, Stylostomum i-ariahile.

The species of EhabdoccBles require considerable time and care for

their identification, and there is no doubt that many additional forms

may be found, especially among the Acoelous and Alloeocoelous groups.

(«) POLYCLAMDA.

stylochoplana maculata, Quatrefages.

Not uncommon among brown weeds on the shore near Reena-

giveen, on Beginnis shore, and also dredged on the Ascidian

ground in the harboiu*.

Leptoplana tremellaris (0. P. Miiller).

Common everywhere under stones between tide-marks,^

usually occurring in groups.

Prostliecerseus vittatus (Montagu).

The muddy shores of estuaries form the proper habitat of

this fine species. It is taken in the fine, muddy deposit that

accumulates in bivalve-shells dredged in the harboui', and on

the coralline-ground at Port Magee.

Eurylepta cornuta (0. F. Miiller).

Dredged on sponge-covered shells on the Ascidian ground

and Shell-beds of the harbour, and again among sponges in

Port Magee channel.

Cycloporus papillosus, Lang.

On compound Ascidians (chiefly Leptodinum and Botryllus)

from the shores of Murreagh Point, Glanleam Bay, and Church

Island.

Oligocladus sanguinolentus (Quatrefages).

Dredged on shells in the harbour.
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Stylostomum. variabile, Lang.

Between tide-marks at Eeenagiveen and Churcli Island

;

also dredged in the harbour.

(b) Teicladida.

Two specimens of a marine Triclad were taken by Mr. Beaumont

at half-tide amongst Algas growing at Eeenagiveen. One measured

1-4 nun., the other 3 mm. in length. Their immatui'e condition

precluded a satisfactory determination. Body with median brown

pigmented area, and with brown intestinal coeca. About one-thii-d

of its length from the anterior end the body has a broad, white band.

Head with smooth margin.

(c) Ehabdoccelida.

Convoluta paradoxa. Oersted.

In coralline tide-pools at Eeenagiveen.

Promesostoma marmoratum (Schultze).

Among corallines in pools at half-tide, Eeenagiveen and

Church Island.

Proxenetes flabellifer, Jensen.

Amongst weeds on the shore west of the Foot.

Macrorhynchus N'aegelii (Kolliker).

Abundant between tide-marks at Church Island, and fre-

quently dredged on the Ascidian ground of the harbour.

Macrorhynchus croceus (Fabricius).

On Laminaria at Church Island.

Macrorhyiiclius helgolandicus, Metsch.

Amongst Laminaria saccharina in the *' purple ui'chin " pools

at Eeenagiveen.

Hyporhynclius armatus (Jensen).

From Hydroids and Laminaria collected on the under-surface

of the hulk beached on 28th July, 1896.

Hyporhynclius penicillatus (Schmidt).

From the same locality.

E.I. A. PEOC, SEU. nr., VOL. V. 3 L
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Provortex rubrobacillus, Gamble (1893).

This species, taken witli the two foregoing, was first taken

by me on the JS^ew Grounds in Plymouth Sound in 1892.

Plagiostoma vittatum (Frey and Leuckart).

Among Laminaria from the same hulk.

Plagiostoma Girardi (Schmidt).

Abundant between tide-marks, and in all dredgings from the

harbour.

Vorticeros auriculatum (0. F, Miiller).

From weeds on one of the Hulks ; also dredged among Algae

m Glanleam Bay.

Cylindrostoma quadroculatum (Leuckart).

Amongst red Algae on the shore at Reenagiveen.

Monotus lineatus (0. F. Miiller).

Monotus fuscus (Oersted).

Both these forms are abundant at half-tide mark in pools

between the Coast-guard Station and Glanleam Bay.

Reference.

Gamble, F. W.—1893. British Marine Turbellaria. Quart. Joum.,

Micro. Sci., vol. sxxiv., pp. 433-528, pi. 39-41.
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XI.

—

Rbpoet on the Nemertea. By W. I. Beaumont. B.A.

Intkodxjction.

On both our visits to Valencia, Nemertines were obtained in consider-

able numbers in tbe harbour. In all, twenty-three species are here

recorded. All of these are to be found in Valencia Harbour itself,

with the exception of Carinella inexpectata. This species, of which a

single specimen was dredged in 45 fms. to the south-west of Valencia

Island, is an addition to the Atlantic fauna. Nemertopsis tenuis is also

an addition. to the British list; but it has been described by Joubin

(1894) from the coast of Brittany as a variety of the species well

known to British naturalists as Tetrastemmaflavidum (here transferred

to the genus Nemertopsis, and probably not identical with Tetrastemma

flavidum, Burger), and I am not quite convinced of its specific rank.

The species referred with some doubt to Tetrastemma cephalophorum,

Biirger, was known to occur at Plymouth and Port Erin, but had been

recorded as FrosorJiochmus Claparedi (Riches, 1893; Beaumont, 1895).

There has recently appeared a list of Irish Nemertines (Proc.

Boyal Irish Acad. (ser. 3), vol. v., 1898) compiled by E. B. Jameson

from existing records, including those named on my authority in

Gamble's account of our first visit to Valencia (Irish Nat., 1896).

The classification of Burger has been followed.

Order.—PROTONEMERTINI.

Family.—CARINELLID^.

Genus.

—

Caeinella.

Carinella annulata (Montagu).

Carinella annulafa, Burger (1895), p. 523; {pro parte) M'Intosh,

Hubrecht, &c.

Carinella Araffoi,Joubva (1894:) ; Beaumont (1895); Gamble (1896).

Carinella M'lntoshi, Biirger (in earlier publications) ; Eiches ( 1 894)

.

There can be little doubt that this species is the type of

Montagu's Gordius anmdatus, and not the one following under

the name Carinella superha. The latter appears to have been

recognised by Montagu, as also by M'Intosh, but regarded

3 L 2
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merely as a variety. Unfortimately, when the two fonns were
separated as distinct species by Joiibin, and later by Biirger, tbe

name anmdata was retained for tbe variety of the older authors

and new names were given to the type. IS'o doubt the reversion

by Biirger, in his IS'aples Monograph, to the original usage is in

accordance with the strict rule of nomenclatiu'e, yet one can but

deplore such shuffling of names as leading to endless confusion.

The present species is readily distinguished fi'om C. superla

by the curved ciliated grooves on the "neck," and by the

absence of a longitudinal white line on the ventral sm-face.

Dredged in Valencia Harbour on both shell-beds and Ascidian

ground. Not ujLcommon in 1895 ; only one specimen taken in

1896.

Carinella superba (Kolliker).

CarineIJa superla, Biirger (1895), p. 531.

Carinella anmdata, Biirger (in earlier publications) ; Joubin (1894) -

Eiches (1893); Gamble (1896); {proparte) M'Intosh; Hubrecht.

British examples of this species, which I have examined,

differ from the description of Biirger in the possession of a pair

of elongated black pigment spots (Pigmentflecke) on the anterior

margin of the head, like those described in C. lamjidensis, Joubin,

and C. nothns, Biirger.

Two small individuals (about 25-35 mm. long), taken on the

"Wild Bank in Dingle Bay, resembled Biirger' s figure of C. notlms

(1895; pi. i., fig. 13) in shape of head also, as did another

individual measuring 12 mm. in which the usual ventral white

line was absent. But in all these the transverse white rings

were arranged as in C. superla, and I believe them to be merely

young individuals of that species.

Commonly dredged in Yalencia Harboiu* (including the

ITullipore ground in Port Magee Channel), and occasionally

found under stones between tide-marks. Dredged also on Wild

Bank, Dingle Bay (15-20 fms.).

Carinella inexpectata, Hubrecht.

Carinella inexpectata, Hubrecht (1880), p. 95; Biirger (1895), p.

537.

I refer here a single specimen di'edged If mi. S.W. of

Bray Hd., 45 fms. ; bottom clean, much-worn gravel. It

agreed closely in external character with Hubrecht's descrip-
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tion. When the animal was well extended, the head was

flattened and lancet-shaped in outline, hut it was not well

marked off from the body. The secondary grooves, running

forward from the main cephalic grooves, were very distinct on

the dorsal sui'face and sides of the head, eight on each side ; on

the ventral surface they were less distinct. I know of no other

species of Carinella with secondary cephalic grooves. No
eye- spots were present. "With the exception of the colour-

less anterior portion of the head, the whole animal was of a

brilliant vermilion colour ; the ventral surface somewhat paler

than the dorsal. Along each side of the body ran a pale line

which on the head ciu'ved down on to the ventral surface to

meet its fellow in front of the mouth. Minute specks of opaque

white (? gland-cells) were scattered all over the surface of the

body. Length, 15 mm. ; width, 1 mm., or somewhat less when
well extended.

Distrihution.—Previously known only from jSTaples where it

appears to be extremely rare.

Order.—MESONEMERTINI.

Family.—CEPHALOTHEICID^.

Genus.

—

Cephaxotheix.

Cephalothrix bioculata (Oersted).

Generally distributed in Valencia Harbour on the dredging

grounds.

Order.—METANEMERTINI.

Family.—NEMERTID^.

Genus.

—

JS'emeetes.

Nemertes Neesi (Oersted).

Common under stones between tide-marks, and frequently

attaining a large size.

Genus.

—

Nemeetopsis, Burger.

Nemertopsis tenuis, Burger (1895), p. 550.

Nemertopsis tenuis^ Burger (1895), p. 550.

Tetrastemma flavidum^ var. longissimum, Joubin (1894), p. 158;

Gamble (1896).

Several small Nemertines dredged in Valencia Harboiu- in
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1895 were identified as T. flavidum^ var. longissimum, Joubin.

Several more were obtained at Valencia in 1896, and I tave

since found the species not infrequently in Plymoutb Sound. I

think tbere is little doubt that Biirger is right in identify-

ing Joubin' s variety longissivium with his own new species

Nemertopsis tenuis ; and its removal from the Tetrastemmidse to

the family I^emertidse, with a new generic name, is certainly

justified by the relative shortness of its rhynchocoelom, which

is confined to the anterior half of the body (or less). In some

individuals the proboscis is not longer than one-foiu'th or fifth

of the total length of the animal. The relations of this form to

Tetrastemmaflavidum will be discussed below.

In form and colour Nemertopsis tenuis bears a strong

resemblance to Cephalothrix hiocidata, as pointed out by Joubin

and Biirger; in point of fact, small examples are indistinguish-

able to the naked eye.

Distribution. — Plymouth Sound ; Falmouth Harbour

(W. I. B.) ; Brittany (Joubin) ; IS'aples (Biirger).

Nemertopsis flavida (M'Intosh).

Tetrastemma flavidum, M'Intosh (1874), p. 170; Riches (1893),

p. 13; Joubin (1894), p. 157; ?Burger (1895), p. 585.

The E^emertine here referred to is not uncommon at Ply-

mouth and is considered by both Riches and myself to be the

Tetrastemmaflavidum of M'Intosh. Since, however, the rhyn-

chocoelom does not usually extend back more than half the

length of the animal, never as much as two-thirds in my
experience, I have placed it in the genus Nemertopsis among

the Nemertidce. It is undoubtedly closely related to N. tenuis

(and consequently it is difficult to believe that it can be th&

same species as the Tetrastemma flavidum of Biirger), and,

indeed, I am still in doubt whether to regard the two as

varieties only, as does Joubin, or as distinct species.

N. tenuis appears to me to be somewhat more slender, and in

particular to be more tapered towards either end than N.flavida,
which maintains a more even thickness throughout. The

difference, however, is slight, and may depend on the state of

extension of the animal.

The rhynchocoelom appears to be relatively shorter in N. tenuis

than in N. flavida, being usually only about one-fourth of the

length of the body in the former, and nearly one-half in the
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latter. In N. tenuis the blood is usually so deeply coloui'ed

that the blood-vessels appear conspicuously red under a simple

lens (in large individuals they can be easily seen with the naked

eye), which is not the case in N, flavida. There is no appre-

ciable difference in the armature of the proboscis in the two

forms ; in both, the central stylet agrees with M'lntosh's figure

of that structure in T. flavidum. In both, the gut is much less

cut up into caeca than is the case in the Tetrastemmidae.

A single specimen (10 mm. long) was taken at Yalencia

between tide-marks, belonging, I believe, to this species ; and

probably also several other small individuals, but they were

taken at a time when I had not clearly distinguished between

N. flavida and N. temiis. Moreover young examples may
prove difficult to determine.

Family—AMPHIPOPvID^.

Genus—AarPHrpoEus.

Amphiporus lactifloreus (Johnston).

Generally distributed round the shores of Yalencia Harbour

under stones between tide-marks.

Amphiporus dissimulans, Hiches.

Amphiporus dissimidans, Hiches (1893, p. 10).

? Amphiporus roseus, Joubin (1894, p. 128).

This species is not known to occur outside the British area,

but the suggestion of Eiches that it may be identical with the

A. roseus of Joubin, found at Roscofl and Banyuls, appears pro-

bable. It is at any rate certain that A. roseus, Joubin, is not

the A. pidcher, M'Intosh, as the former author imagines.

Joubin gives us no information as to the central stylet appa-

ratus and the position of the cerebral organs in A. roseus (in

which points A, dissimulans agrees with A. lactifloreus, and

differs markedly from A. pulcher), but his di'awings of the

head of A. roseus (fig. 16, p. 129) prove that it is not the

A. pulcher of M'Intosh, which has secondary grooves running

forward from the cephalic fruTOws, similar to those of A. ma/r-

moratus and Drepanophorus. Amphiporus pidcher, Biirger, is

apparently another distinct species. It has the cerebral organs

behind the brain, but it appears to lack two of the most charac-
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teristic featui'es of tlie Britisli A. pulcJier, viz. the secondary

cephalic fiurows and the reserve stylet in the central stylet

apparatus ; neither of these points is mentioned by Biirger, nor

is the latter shown in his large anatomical figure (1895, pi. ix.,

fig- 8).

Pive specimens, ranging in length from 2 to 7 cm., were

dredged in A^alencia Harbour. They agreed with those found at

Plymouth.

Distrihiition.—Plymouth Sound (Eiches) ; Falmouth Har-

bour ; Isle of Man (?)i (W. I. B.).

Family—TETRASTEMMID^.

Genus

—

Teteastemma.

Since dealing with the Port Eiin ISTemertines, in 1895, all

my experience has tended towards fui'ther confirmation of the

view of expressed by Eiches (1893) regarding the unsatisfactory

natui'e of the specific characters in the genus Tetrastemma
;

especially in T. candidiim and its allies.

I am more than ever convinced that the presence, shape, and

exact position of patches of pigment on the head are featui'es

of very doubtful value in the discrimination of species. It was

hoped that a complete revision of the genus on more satisfactory

lines would appear in the iS'aples Monograph. Unfortunately

Burger, in his systematic account, has done little more than

add a number of new species ; for the most part very inade-

quately characterized, and based, in some cases, on single

specimens.

^ Since writing my Report on Port Erin Nemertines (1895) I have had opportuni-

ties of examining small examples of A. dissimulans. They have the same semi-

transparent milk-white appearance as the adults, and they are stouter than specimens

of the Port Erin Ampldporiis of the same length. The latter are of a brownish

yellow or dull orange colour, due largely to pigment in the skin, and entirely lack

the opaque white specks (gland cells) so plentifully scattered all over the surface

of A. dissimulans. I am now disposed to consider the Port Erin animal as worthy

specific rank. The two are found in quite distinct habitats:

—

A. dissimulans

always, so far as I know, among muddy stones and shells in enclosed harbours

;

while the Port Erin Amphiporus occurs on clean ground (shells, NuUipores, and

gravel) in the open sea.
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Tetrastemma candidum (0. P. Miiller).

1^0 specimens exactly agreeing with Burger's T. candidum

have come under my observation. In particular I have never

seen one in whicli the cephalic furrows showed conspicuously

as brown streaks. It is very usual in this and allied foims to

find a concentration of the orange granules (frequently present

in the skin) along the cephalic gTOOves ; but the fact is not

obvious except under the microscope. ISTor have I observed

the cerebral organ to be particularly small.

The many specimens of Tetrastemma lacking pigment bands

on the head, and coming under the broad heading T. candidum

(as usually defined) fall into thi'ee sets :

—

(A). The common form in the harbour both on the dredging

grounds (5-8 fms.) and between tide-marks. Earely exceed-

ing 10 mm. in length. Body slender. Head fiattened, spathu-

late in outline. Eyes medium in size, about equal, anterior

pair more widely separated than the posterior. Colour variable :

pale dull yellow, deep apricot yellow, green, dull brownish

orange ; due chiefly to gut, the outer tissues being pale fiesh-

coloux or yellowish. Gonads, when well developed, may give

a grey look to the general colour. In none was there a patch

of opaque white flakes (gland cells) present on the head, or a

line of opaque white along the middle of the dorsum. In a

few there were traces of brown pigment between the anterior

and posterior eyes on each side, or more rarely between and

somewhat posterior to the anterior eyes.

Central stylet apparatus slender ; length of the stylet two-

thirds to three-quarters that of the handle, which is usually

moderately constricted in the middle, the posterior end more

swollen than the anterior, but the shape varies a good deal.

Generally two reserve stylets in each pouch.

The greater number examined were males with well deve-

loped testes, but a few ripe females were also found.

(B.) Not common, a few specimens dredged on shell-beds,

and in Port Magee Channel on JS^ullipore ground. All were

females. They were similar to the form described by myself

fi'om Port Erin (1895), and by Riches from Plymouth (1893).

Length, 20-30 mm. Body slender, less than 1 mm. wide

when well extended. Head very similar in shape to T. mel-

anocephalum (var. coronatum). Eyes like those in (A), medium

in size ; black and distinct.
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ColoTor, yellow, pale, or deep apricot yellow, due chiefly to

alimentary tract. A patch of opaque white flakes (gland cells)

stands out conspicuously on the head between the two pairs of

of eyes, and fi'om this in most cases a streak of white runs back

along the mid-dorsal line to the tail.

This is possibly the T. glandidiferuin of Blirger, but the

development of opaque white flelds and lines is so uncertain in

allied forms as to make one suspicious of its value as a specific

character. It is also, except for the absence of any brown

pigment on the head, very like T. diadema, Hubrecht.

(C) On the jSTullipore ground in Port Magee Channel another

form was found, possibly a distinct species. These were similar

in external featiu-es to certain specimens noted at Port Erin

(1895, p. 365), but the central stylet apparatus was diiferent.

All the specimens examined (over twenty) were males with well

developed gonads, though measuring only from 4-8 mm. in

length.

Body comparatively stout and round ; head also thick and

rounded, fairly well marked off from the body ; the cephalic

grooves very pronounced. Eyes distinctly large.

Coloiu", deep orange-red, due largely to orange granular

material in the skin. No opaque white on head or body, the

head being of the same deep colour as the body. In a few cases a

Kttle brown pigment was present behind the anterior eyes on

each side. Central stylet apparatus much as in (A). In each

reserve stylet pouch three stylets usually present.

Tetrastemma melanoceplialuni (Johnston).

Tetrastemma melanocephalwni^ M'Intosh (1874).

Tetrastemma coronatum (?), Hubrecht, Joubin, Burger.

I shall consider under the head of T. melanocephalum all those

Tetrastemmidae with pigment patch on the head. I have

examined a very large number, but have failed to assign anj

with certainty to the numerous species recognised by Burger.

The common form everywhere in Valencia Harbour (as also

at Port Erin and Plymouth) appears to be the T. coronatum of

Hubrecht ; but it does not agree in all respects with Biirger's

description.

The body is slender, an example 20-25 mm. long, when well

extended, being less than 1 mm. wide. The head is more or

less spathulate in shape, but is more pointed in some individuals.
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The coloTU'ing is very variable ; the majority are yellow or

yellowish green : pale yellow due entirely to gut ; deep yellow

where yellow granules are present in the skin ; the various

shades of green may be produced by the blending of the yellow

gut and outer tissues with green ovaries, or green gut and

yellow ovaries. A few specimens of a peculiar brownish pink

were met with.

The pigment patch on head is usually dark brown, often with

a purplish tinge ; in some cases it is bright chesnut. In shape

it is highly variable ; in the greater number it is crescentic, the

horns of the crescent just reaching and sometimes concealing

the anterior eyes, and the convex posterior margin extending

abou.t half way between the anterior and posterior pairs of

eyes. Specimens were also seen with the crescentic band

situated nearer the posterior eyes, and others with the horns of

the crescent directed backward. In a considerable number of

individuals the patch was oval or oblong, placed transversely

across the head, concealing the anterior eyes usually, but in

no case extending to the posterior eyes. Again a number of

specimens were observed in which the patch was interrupted

by an unpigmented space in the middle. These latter show

varying degrees of approach towards T. vermicidatum, and

amongst them are examples having the pigmentation of Biirger'a

T. falsuni^ (1895, pi. xxix., fig. 32), In many individuals

probably the majority, patches of scattered flakes of opaque

white stand out more or less conspicuously on the head, both in

front of and behind the pigment-band. In many cases a nar-

row streak of similar gland- cells runs back along the mid-dorsal

line to the posterior end of the body, where it usually spreads

out fan-wise. This white line may consist merely of a single

row of scattered dots ; it may be incomplete anteriorly or pos-

teriorly, and may be present in individuals which have no white

patches on the head.

1 T.falsum is a very doubtful species based on a single specimen. Apart from

pigmentation it is distinguished b}' the possession of eight eyes, in other w'ords

each of the four typical Tetrastemma eyes is double : an unreliable character in a

single specimen, for it is by no means unusual to meet with specimens of Tetrastemma

in which one eye is broken up into two, or into several scattered dots, and I

have seen a specimen of the form under consideration in which the two posterior

eyes were double.
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This form appears, on the whole, to approach very closely to

T. coronatum, Hub. ; but in the frequent possession of opaque

white fields and lines, it presents characters claimed exclusively

by Burger for T. diadema and T. ylanduUferum. It must be

obvious, however, from the above details, that the relative

development of conspicuous patches and lines of gland-cells,

like the exact disposition of cephalic pigment, is a matter of far

too inconstant a nature to be of specific value. Yet these

characters have been largely relied on by Biirger, and others, in

the useless multiplication of species.

Among the specimens of T. coronatum at Naples, Burger has

observed sexual dimorjjhism. Females are about twice as long

as males, and of a different colour. I have not found this to

be the case at Valencia. Examples of both sexes were noted,

with well-developed genital organs, measuring less than 1 cm.,

and as much as 3 cms. in length.

On the Coralline ground in the Port Magee Channel, a

number of specimens were dredged quite distinct from the

above. These measured from 5 mm. to 12 mm. in length, and

were relatively stout and round in figure. The head wide,

rounded, and fairly well-marked off. Eyes, large. In colour they

were a very deep rich yellow (approaching the colour of fig. 1 6,

pi. iii., in the JSTaples Monograph), depending largely on the pre-

sence of yellow and orange granules in the skin, the gut beneath

being also yellow. A patch of dark brown pigment of oblong

or oval shape, concealed the anterior eyes within its straight or

convex anterior margin, while posteriorly the pigment was

scantier, so that the hinder margin was ill-defined. Males and

females were present in about equal numbers; individuals of

both sexes, even of the smallest size, having well-developed

gonads.

It is probable that this, and the short thick deep-yellow

form from the same locality, described under T. candidum, are

the same species, the pigment band on the head not being a

constant character. Individuals intermediate with respect to

this point have been already mentioned (p. 822).

Tetrastemma vermiculatum (de Quatr.).

Common, and generally distributed in Valencia Harbour on

the shore and dredging grounds, but hardly so abundant as

T. fnelanocephalum. There seems little to distinguish this
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species from its allies, apart from the pigment bands on the

head ; and examples intermediate in pigmentation are not

infrequently met with, as already noticed. The more oval shape

of the head is not a constant feature, and the median white

dorsal line, considered by Jonbin its most reliable character, is

frequently absent in specimens having the two pigment bands

of T. vermiadatum, and, on the other hand, is often present in

allied species.

Examples of both sexes, from 1 cm. to 2 cm. in length, were

noticed, with well-developed gonads.

Testrastemma cephalophorura (?) Biirger.

Tetrastemma cephalopliorum, Biirger (1895, p. 583)

Prosorhochmus Claparedi, Riches (1893, p. 20); Beaumont (1895,

p. 369).

The Nemertine here, with some hesitation, referred to the

Tetrastemma cephalophorum of Biirger, is identical with that de-

scribed from Plymouth by Riches (1893),^ and by myself from

Port Erin (1895) as Prosorhochmus Claparedi.

I now believe the determination of this form as Prosorhochmus

to have been an error. In the absence of any really useful

characters in the diagnoses of the genus at that time available,

I was chiefly influenced by the very characteristic form of the

central stylet apparatus, which bore a marked resemblance to

M'Intosh's figure of that structui'e in P. Claparedi. The possi-

bility of our animal being a distinct species was pointed out,

our specimens when well extended presenting little resemblance

to the figures of P. Claparedi \ but the remarkable shape of the

head in the latter, was sometimes assumed by individuals when
contracted, and the possibility of the drawings having been

made from contracted specimens was recognised.

In Biirger's classification (1895), Prosorhochmus is removed

from the family Tetrastemmidse, and appears as the type of a new
family, the Prosorhochmidse, whose members are characterised

by attaining a great length (compared with Tetrastemmidse)

;

by the arrangement of their four eyes in a rectangle with long

axis transverse; by the small, almost rudimentary, cerebral

1 1 have also found the species under consideration during the past two years at

Plymouth ; and having heen able recently to submit living specimens to Mr. Riches,

all doubt concerning the identity of his species, and that met with by myself, has

been set at rest. «
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organs, and greatly developed head gland; and by being mostly

bermaplii'odite. The jSTemertine under consideration fails to

conform witb this diagnosis in every particular ; the eyes are

as in Tetrastemma, the cerebral organ is well developed, the

head gland is small, and the sexes are separate. In fact, there

is no doubt that it belongs to the Tetrastemmidse, and to the

genus Tetrastemma, since the shape of the stylet handle of the

central stylet can hardly be reckoned of generic importance.

In general appearance my specimens resemble Burger's coloui-ed

figure of T. cephalophorum fairly well, and they agree in most

respects with his somewhat brief description. But there are

points of difference which, if constant, would entitle the British

form to separate specific rank. Burger's diagnosis, however, is

open to the suspicion of being based, as in the case of several

of his new species, on a single specimen, and I am accordingly

loath to add another species to an already overburdened genus.

The points of difference are these :—The head of the British

animal, though well marked off fi'om the body, and approaching

a rhomboid in outline, is much more rounded usually than

represented by Biirger ^op. cit. pi. iii., fig. 22), and is distinctly

notched in front (the notch becoming much accentuated in

contraction). One individual, however, approximated very

closely in form of head to Biirger's figui'e. The body is rounded

(in section) and stout, as Burger's describes, but he gives the

width of a 15 mm. example as If mm., while an individual,

22 mm. in length, measured by myself, was not more than

1^ mm. thick when fully extended. However, his statement

is hardly borne out by his di'awing. A more important

difference is found with regard to the central stylet apparatus.

Biirger describes and represents in a somewhat indifferent figure

(pi. xxix., fig. 42) the central stylet of T. ceplialopliorum as thin

and long, approaching the handle in length. I have examined

this structure in a number of individuals of the British form (over

20). The handle is long, and has the characteristic flat-based

conical form like T. cephalophorum ; but the stylet is short and

stou+, averaging about half the length of the handle, though

with a fairly wide range of variation. Other points are the ex-

tension of the reddish brown pigment, which covers the body, on

to the dorsal surface of the head as far as the anterior furrows

;

^nd in front of these, the conspicuous development of opaque

white flakes (gland cells) which are scattered in some cases
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over the surface of the body also. Of the latter, no mention

is made by Burger ; he merely says the head is pale yellow.

As to the former point, it is not a constant feature ; in some

specimens the area between the anterior and posterior furrows

is more deeply pigmented than any other part of the animal,

but I have seen individuals in which it is quite pale. The

reddish brown pigment consists of granules arranged in a fine-

meshed network. The gut, usually deep yellow, contributes to

the general colour-effect, as also the pinkish ovaries in ripe

females. Should future investigation prove these differences to

he constant, I would suggest the name Tetrastemma dissimulans

for the British form.

In Yalencia Harbour this species was not found at all

abundantly. It was not discovered at all in 1895. In 1896

eight specimens were dredged; they were from 12-22 mm.
in length, and included examples of both sexes with genital

products approaching maturity.

Distribution.—Plymouth (Riches, "W". I. B.); Isle of Man;
Falmouth (W. I. B.) ; Naples (Biirger).

Tetrastemma RobertiansB, M'Intosh.

Tetrastemma Rohertiance, M'Intosh (1874, p. 166).

A single example was dredged in Valencia Harbour, in 1896,

close to the shore near Reenagiveen, in 1-2 fms. (muddy

ground, with Zostera and Ascidians). In material from the

same haul were several species of Turbellaria not obtained at

Yalencia on any other occasion.

Our specimen was 15 mm. in length, and of stout figui'e. The

head of rhomboidal shape, as inM'Intosh's woodcut {op. cit. fig.

12, p. 167), but somewhat wider than there represented. At
each side of the head, just in front of the notches formed

by the anterior furrows, was a distinct angle, emphasized by

the presence of a projecting tuft of long cilia. On the ventral

surface, immediately behind the subterminal proboscis pore, was

a transverse fold. The cephalic furrows, which were indistinct

on the ventral surface in M'Intosh's specimens, were clearly

seen to run transversely for a short distance from the sides of

the head, and then bend forward (the cerebral canal probably

opening at the point where the course changes) to meet at the

posterior end of the mouth opening. The eyes were large
;

the anterior distinctly larger than the posterior. The colour-
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mg was as in M'Intosli's coloured figure {op. cit. pi. iii.,

fig. 1), except that the dark pigment collar was behind

the posterior eyes, as in M'Intosh's cut (p. 167). The
dark pigment is quite diJfferent in character from the pig-

ment hands of T. melanocephalum and T. vermiculatum. Under
the microscope it appears as a mosaic of oval (rather than

polygonal) areas, the centres of which are paler than the

borders. The space between the eyes was occupied by a patch

of opaque white (gland cells), from which a narrow longitu-

dinal white band ran along the middle of the dorsal surface

to the posterior end. This band consisted of about eight

rows of white dots, which were at a deeper level than the

pigment bands, and could be traced under the dark collar at the

anterior end. The central stylet apparatus resembled that of

a specimen taken by myself at Port Erin rather than M'Intosh's

figui'e (fig. 5, p. 65) ; the handle being slightly constricted in

the middle, and the posterior portion being more swollen than

the anterior. The stylet was about two-thirds the length of the

handle. The animal was not sexually mature.

Distribution.—Previously found only in Bressay Sound, Shet-

land ; and Loch Maddy, Outer Hebrides (M'Intosh) ; Port

Erin (W. I.E.).

Tetrastemma dorsale (Abildegaard).

(Erstedia dorsalis, Biirger (1895, p. 592).

The ordinary littoral variety, marbled with dark brown and

chestnut, is common on all the dredging grounds in Valencia

Harbour, and also among weeds between tide-marks.

A pale variety, marbled with brownish yellow, somewhat like

Biirger's var. cinctus (op. cit. pi. iii., fig. 27), was found inmate-

rial di'edged in Dingle Bay, probably on the Wild Bank, in 15-20

fms. A similar variety occurs at Port Erin in about the same

depth (bottom : gravel, shells, and JSTuUipores), and olf Plymouth,

among the Cellaria which abounds on the inner trawling grounds

(20-30 fms.).

One or two examples approaching this pale variety were

also dredged in shallow water in Lough Kay and on the Nulli-

pore ground at Port Magee.

Tetrastemma nigrum, Piches.

Tetrastemma nigrum, Piches (1893, p. 14).

This unusually distinct species is at present known only from
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Britain. Joubin's figure (1894, pi. iii., fig. 59), which he sug-

gests may be T. nigrum, represents the common littoral variety

of T. dorsale.

Several examples were dredged in Yalencia Harbour, on

Ascidian ground, and others were obtained among weed from

between tide-marks.

Bistrihution.—Plymouth (Riches, W. I. B.) ; Falmouth Har-

bour; Port Erin (W. I. B.).

Order—HETERONEMERTINI.

Family—LINEID^.

Genus

—

Lineus.

liineus gesserensis (0. F. Miiller).

Linens gesserensis, M'Intosh, Burger.

Lmeus obscurus (Desor), Hubrecht.

Common round the shores of Yalencia Harbour, under stones

and amongst weeds. Colour, dark red, reddish brown, dark

green. Largest specimen, 17 cm. long.

Lineus lacteus (Grube).

Some slender creamy-white IS^emertines, probably of this

species, were found in the fine gravel on the shore near Reena-

giveen. Only one perfect specimen was obtained. It measured

between 3 and 4 cm. in length, and was more slender than is

usually the case with Z. gesserensis of that length. The anterior

end was pale brown, the brain region red, and the rest of the

animal creamy white. There were two eyes on one side, three

on the other.

The mouth was situated at a distance behind the brain equal

to the interval separating that organ from the anterior extremity

of the head, which is in accordance with the statement of

Burger. In M'Intosh's figure of Z. lacteus (1874, pi. xix., fig. 3)

the mouth is shown somewhat further back than this. No
note was made of the position of the side organs in this speci-

men ; they are in front of the mouth in Z. lineus and behind it

in Z. gesserensis, according to Burger ; but they appear in front

of the mouth in M'Intosh's drawings of both species. On the

whole this animal approached more nearly to Z. lacteus.

E.I. A. PEOC, SER. in., VOL. V. 3 M
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Iiineus longissimus (Gimnerus).

Abundant and generally distributed in Valencia Harbour on
the shore and on dredging grounds.

Iiiueus bilineatus (Eenier), M'Intosli.

Dredged in most parts of the harbour, but nowhere at all

abundant. Mostof the specimens were very small. The largest

perfect one was 15 cm. long. Fragments of a large IN'emertine,

believed to belong to this species, were dredged at the mouth
of the harbour. It may, however, have been referable to the

L. Kenneli of Biirger, supposing that species to be distinct.

Genus

—

Micruea.

Micrura purpurea (Dalyell).

ifot uncommon in most parts of Valencia Harbour ; occasion-

ally found under stones on the shore. A single example was
di'edged in Dingle Bay on August 12th (exact locaKty not

known). The largest obtained measui'ed 10 cm. in length.

Colour, pui'ple and red-brown, and dark green.

Ulicrura fasciolata (Ehrenberg).

Generally distributed and abundant on dredging grounds

and between tide-marks in Valencia Harbour. Several small

examples (5-25 mm.) were dredged in Dingle Bay—one from

sandy ground, in about 25 fms., north of Doulus Head ; the

exact localities whence the others came was not ascertained.

A few of the unhanded variety were met with at Valencia.

These differ, however, from Biirger' s figui'es and description of

M. tristis (JiMbxeohi) in the shape and pale unpigmented border

of the head.

Genus

—

Ceeebeattilus.

Cerebratulus fuscus, M'Intosh.

Examples, ranging from 1^ to 5^ cm., were dredged in vaiious

parts of A'alencia Harbour. They exhibited a good deal of

variation in the amount of reddish brown pigment on the

dorsal surface and in the relative distinctness of the eyes, but

all had the characteristic shape. The head ends of two speci-

mens, probably of this species, were di'edged in Dingle Bay, in

about 25 fms., both on fine muddy sand.
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XII. E.EPOET 0^' THE OPISTHOBEAKCHIATE MoLLITSCA. By W. I.

Beaumont, b.a.

Introduction.

At the request of my colleagues I tave prepared the following Report

on the Opisthobranchiate IToUusca observed at Valencia. It is due

to Mr. Gamble, who had gained some knowledge of this group at

Plymouth previous to our first visit to Yalencia, to state that the

determination of species was to a large extent carried out by him. For

the most part, however, specimens were examined by myself also ; in

the few cases where he is solely responsible for the determination,

notice is made of the fact.

Altogether 48 species^ of Nudibranchs, and 8 of Tectibranchs, were

foujid ; of which all but two of the former and one of the latter occur

in Yalencia Harbour itself—a very fair proportion of the British

shallow-water species. Better opportunities for work outside the

harbour would, no doubt, have added a number of the deeper-water

forms to our list ; from "which, for example, so common and widely

distributed a genus as Tritonia is absent.

Our most interesting finds were :

—

JEoUs
(
Cuthona) PeacMi (a

species lost sight of, apparently, since the time of Alder and Han-

cock) ; a large specimen of Lomanotus (the third found in Britain so far

as I know, and serving to throw some light on the species of that

genus) ; a specimen of a small Doris (previously taken in the Irish

Sea by one of us, and believed to be an undescribed species) ; and one

example of the rare Idalia LeaeMi.

Another feature of interest was the extraordinary abundance of

certain Solids (
Cavolina aurantiaca, Coryphella lineata, Facelina Prum-

mondi, F. coronata) and of Bendronotiis arlorescens, on the bottoms of

two hulks which were beached after lying at moorings in the harbour

for a year or more. Here they had been feeding on the numerous

colonies of Tubularia larynx, and many individuals were of exceptional

size. Some of these species were not found by us elsewhere.

It has not been thought necessary to enter into the synonymy or

distribution except in a few cases. The classification and nomencla-

ture of Bergh (1892, System der Kudibranchiaten Gasteropoden) have

been followed, for the most part, in the arrangement of the Nudibran-

chiata (all references to Bergh are to that work). In the case of each

1 Inclusive of 5 species of Ascoglossa.
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species the name is giveu under which it appears in the classic mono-

graph of Alder and Hancock (referred to as A. & H.), hy means of

which the determination of species was almost entirely effected. For

distribution, jSTorman's Revision of the British MoUusca (Ann. Mag.

ISTat. Hist., series 6, vi., 1890) has been relied on largely, while the

records of Garstang for the Plymouth district, published in various

faunistic papers in the Journal of the Marine Bi ological Association,

and of Herdman for the Irish Sea (Trans. Liverpool Biol. Soc. ; Sum-

mary in Annual Report, Brit. Assoc, 1896, p. 446), are referred to

under their names.

Sub-order—NUDIBRANCHIATA,
Section I.—Kladohepatica.

Family—^OLIDIADJE.

Sub-family

—

^olidiad^ Peopele.

Genus

—

-^olidia .

^olidia papillosa (Linn.).

Eolis papulosa, Alder & Hancock.

Fairly common on the shores of Valencia Harbour, and

attaining large dimensions.

Genus

—

^olidiella.

iEolidiella glauca (A. & H.).

Eolis glauca, A. & H.

Eolis angulata, Gamble, Irish jSTaturalist, v., 1896.

Cratena paradoxa, Nichols, Proc. Roy. Irish Acad., ser. 3, vol. v.,

1900, p. 587.

A large specimen, with the green and red colouring of Alder

and Hancock's drawing, was found by Miss Maud Delap in a

rock-pool at Reenagiveen. Small examples, averaging about

12 mm. in length, were commonly dredged in various parts of

the harbour, and one was found between tide-marks at Dohilla.

In these small individuals and in similar ones which are

common in parts of Plymouth Sound, the papillae exhibit no

green colour, the hepatic coeca being fawn colour or pale

brown, and the outer parts usually red and freely speckled

with opaque white. There is thus a decided superficial resem-

blance to Alder and Hancock's drawing of JEolis angulata, but

our specimens invariably have very numerous papillae, the

more anterior rows of which are sub-divided laterally, a cha-
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raeter of ^oUdiella glauca which appears to distinguish it from

the closely related vS". Alderi, and from Eolis angulata. This

point has been apparently overlooked by Vayssiere, who unites

the two latter species with ^. glauca. Unfortunately Alder

and Hancock give no information respecting the radula of

E. angulata, but the fact that they place the species in the

sub-genus Cavolina in close company with such species as

C. concinna and C. oUvacea shows that they did not regard it

as closely related to ^. glauca.

The radula of Plymouth and Yalencia specimens agrees in

character with vE. glauca.

Sub-family

—

Ceatenid^.

It appears to me that, in some cases at least, Bergh's very

minute sub-division of the Solids is unsatisfactory. In

particular the sub-families Cratenidse and Tergipedinse are

insufficiently characterised (not to say erroneously). Take, for

example, the genus Ampliorina (Tergipedinse) : apart from some

slight and not easily seized difference in the shape of the papil-

lae, Amphorina approaches in external features and radula very

closely to Cratena. According to Bergh's diagnoses, however,,

Ampliorina has an armed penis and a single otolith in each

otocyst, while Cratena has its penis unarmed and otocysts con-

taining otoconia. But in point of fact all the Cratenae which I

have had an opportunity of examining
(
C. amcena, 0. olivacea,

and C. viridis) have a single otolith in each otocyst, and, with

the possible exception of the last-named, have an armed penis,

essentially like that oi Amphorina- Cavolina
(
Cuthona) aurantiaca,

placed by Bergh provisionally among the Cratenidae, also has a

penis of similar character. Obviously either a revision of the

characters of sub-families and genera is necessary or a re-assort-

ment of species. Under these circumstances I have pro-

visionally revived the genus Cavolina as used by Alder and

Hancock.^

Genus

—

Cuthona.

Cuthona Peachii, A. & H.

JEolis ( Cuthona) Peachii, A. & H.

A single specimen, which I refer to this little-known species,

was dredged in Yalencia Harbour in May, 1895, on the Pecten

' Cratena paradoxa, Nichols (fide Gamble), Proc. Roy. Irish Acad., ser. 3^

vol. v., 1900, p. 587, = Acol. glauca, juv.
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bed near Gruppaun Point. The exact habitat of this individual

was not ascertained ; for a knowledge of the usual local of the

species we have to thank the vigilance of my friend, Mr. E. "W".

L. Holt. When dredging in Falmouth Harbour in the summer
of 1897, Mr. Holt pointed out to me a small JEolid in the midst

of a colony of Hydractinia echinata on a shell tenanted by

Mupaguriis Bernhardus.

I at once recognised it as the species previously taken in

Valencia Harbour. An examination of many Hydractinia

colonies, since then, has resulted in the discovery of two or three

more specimens only, so that its apparent rarity cannot be

entirely accounted for by the excellent chance of escaping dis-

covery it possesses in virtue of the remarkable resemblance of

its papillae to the surrounding polyps. I have not found any

record of C. Peachii since the time of Alder and Hancock.

The Valencia example was about 12 mm. in length. The
head and foot exhibited the characteristic shape shown in.

Alder and Hancock's drawings, which serves to distinguish C.

Peachii from all other British Solids save C. nana ; and in

relative width my specimens agree much better with C. Peachii

than with the last-named. They show also a close resem-

blance to C. Peachii in colouring, except that the hepatic coeca

of the Valencia example were pale brown ; the Plymouth and

Falmouth specimens were more in accordance with Alder and

Hancock in this particular, which contributed not a little to

the remarkably inconspicuous appearance of their owner among
the Hydractinia polyps. The papillae were very numerous and

crowded, and extended forward on each side of the head in the

form of a ruff. Any arrangement of the papillae in definite rows

was difficult to make out. The teeth of the radula of the Valencia

specimen agree fairly well with Alder and Hancock's figure of

a tooth of C. Peachii
\ they show, however, some approach to G.

nana in the stronger development of the lateral denticulations

(numbering five on each side) than is represented in the figure.

Apart from the general agreement with C. Peachii rather

than with C. nana, the latter species is put completely out of

court by the statement of Alder and Hancock respecting its

spawn, which must be very different from the coral-pink spawn

deposited by my Falmouth specimen, since it is said to resemble

the broad semi-circular coil of Cratena olivacea (figured by A. &
H., Fam. iii., pi. 26).
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C. Peachii is very sluggish in its habits, and has a remark-

able power of adhesion to the substratum on which it is rest-

ing, a quality shared by Calma glaucoides, a species of similar

form and habits.

I have followed Alder and Hancock in placing this species in

the genus Cuthona, since, in shape and radula, it appears closely

related to C. nana. With respect to the otocysts and jaws I

have no information. ^ In Bergh's " System " it appears pro-

visionally under the head of Cratena, on what grounds I do not

know.

Distrilution :—Fowey, Cornwall ; CuUercoats, ITorthumher-

land (A. & H.). Falmouth Harbour; English Channel off

Plymouth (W. I. B.)

Genus

—

Cavolina.

Cavolina aurantiaca, A. & H.

Polls
(
Cavolina) aurantiaca, A. & H.

Cutliona {?) aurantiaca, Bergh.

In great abundance on the colonies of Tubularia larynx,

which had grown on two hulks moored in Valencia Harbour
for about a year. This species, like some others occurring on

the hulks, was found by us nowhere else, though we di'edged

on several occasions in the immediate vicinity.

The numerous specimens examined agreed in every way vsdth

Alder and Hancock's description and figures, except that in

very many cases the papillae were not tipped with orange.

I have met with specimens having white-tipped papillae at

Plymouth and in the Isle of jSIan. Among a batch of indi-

viduals found on Tid)ularia and Coryne in the last-named

locality, some had the tips of the papillae opaque white, others

deep yellow, while the rest formed a graduated connecting

series. I have only seen one example as liighly coloured as

Alder and Hancock's drawing. This was dredged in Millbay

Channel, Plymouth Sound, and in the same haul were colonies

of the orange-coloured hydroid Garveia nutans as well as

Tahularia indivisa. The radulae of the last-named individual

' My intention to examine these and other internal characters was frustrated by
the accidental carrying away of the Plymouth specimens in the laboratory circula-

tion.
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and of an example with pale tipped papillse present no appre-

ciable difference. In both, the teeth have the characteristic

shape shown in Alder and Hancock's figure (pi. 47, fig. 17),

but there are several very minute denticles present, between the

large denticles, which are not shown in the figure.

Bergh places this species provisionally in the genus Cuthona.

Its foot is very wide in front, but it has not the wide head of

th.e latter genus, the most notable external character of Cuthona

nana and C. Peachii ; and its radula is very different. Its penis

and otocysts are similar to those organs in Cavolina amcena and

C. olivacea as already stated.

Cavolina amcena, A. & H.

JEolis
(
Cavolina) amcena, A. & H.

Cratena amoena, Bergh.

ISTot uncommon in Valencia Harbour on both shell-beds and

Ascidian ground.

Cavolina olivacea, A. & H.

Eolis
(
Cavolina) olivacea, A. & H.

Cratena olivacea, Bergh.

Dredged not infrequently on the same grounds as the last

species. Several were also found on the bottom of one of the

hulks.

Genus

—

Amphoeina.

Amphorina ccerulea (Montagu).

JEolis [Galvina) ccerulea, A. & H. Monograph (Appendix, p. 11)

;

and Ann. & Mag. ]N"at. Hist., series 3, vol. v., 1860.

(?) ^o/^s molios, Herdman. Proc. Boy. Phys. Soc, Edinb., vol. vi.,

1881.

Found on most of the dredging grounds of Valencia Harbour,

but not abundant. The description of the papillae in this

species given by Alder and Hancock (loc. cit.) is wanting in

the accuracy usual with those authors. They say, " central

gland . . . green below and dark-blue above ; outer surface of

the papilla above pale blue, below pale green ; a few yellow

freckles in front ; tips strongly capped with orange red, banded

below with a ring of bright yellow ; extreme points colourless
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and. pellucid." In point of fact the hepatic coecum is dark

bottle-green throughout ; the brilliant metallic blue colour of

the middle part of a papilla being entirely due to reflection

from small flecks of opaque superficial material. Above and

below the blue there is usually a band (often incomplete

posteriorly) of yellow or orange, also superficial; and near the

tip of the papilla the enidogenous sac shows through yellow,,

orange, or sometimes crimson. The general colour of the

sheath is pale transparent green. The extent of the blue and

yellow or orange colour is subject to much variation in. different

individuals, and in the different papillae of the same individual

;

often some of the opaque material appears white by reflected

light, especially when the back-ground of dark green afforded

by the hepatic cceum is lacking. Professor Herdman's descrip-

tion of the papillse of ^. molios is somewhat vague ; there

appears in his account of the species very little reason, as I

think, to separate it from^. cceridea.

I have removed Ami)liorina from the sub-family TergipedinEe,

since, except, perhaps, for the slightly inflated character of the

papillag, it is, as seems to me, much more nearly akin to the

immediately foregoing species than to Galvina and the other

Tergipedinffi.

Distrilution.—S. coast of England (^Montagu, W. Garstang,

W. I. B.) ; ? Arran (Herdman); W. France (Fischer) ; Medi-

terranean (Trinchese, Yayssiere, &c.).

Sub-family

—

Teegipedin"^.

Genus

—

Teegipes.

Tergipes despectus (Johnston).

l!olis (^Tergipes) despecta^ A. & H.

Specimens were obtained on three occasions in Valencia

Harbour, and were identified by Mr. Gamble. They were

found in weed from the shore at Eeenagiveen and di'edgednear

the mouth of the harbour respectively.

Genus

—

Embletonia.

Embletonia pulchra, A. & H.

Emlletonia pulcTira^ A. & H.

Dredged not infrequently in various parts of Valencia
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Harbour in 1895; not very abundant anywhere; perhaps

most common on the gravel at the mouth of the harbour.

Only taken in 1896 at Port Magee (coarse sand, \{)\ fms.). The

colour of the papillae (due to the hepatic coeca) is by no means

constant. One specimen was noted having these organs-

yellowish brown ; another dirty greenish brown.

Genus

—

Galttka.

Galvina exigua, A. & H.

Eolis
(
Galvina) exigua, A. & H.

One of the characteristic species of the sandy gravel in the

channel at the mouth of the harbour, where it was dredged on

several occasions. Taken once in Glanleam Bay, and also found

on one of the hulks.

Galvina picta, A. & H.

IJolis
(
Galvina) picta, A. & H.

A small specimen, coloured as in Alder and Hancock's draw-

ings, found on Laminaria dredged at the mouth of the harbour

in 1895, and an almost colourless individual obtained in the

same locality in 1896 agreed in shape with G. picta rather

than with G. Farrani. The latter species is, however, so-

variable that it appears to me by no means easy in some

cases to decide between the two.

Galvina Farrani, A. & H.

Eolis {Galvina) Farrani, A. & H.

Galvina tricolor, Garstang, Journ. Mar. Biol. Assoc, 1890, n.s.

vol. i., p. 437.

Folis tricolor (pro parte) Friele and Hansen (nee F. tricolor,

Forbes, A. & H).

Abundant on the Zostera beds in Valencia Harbour. Speci-

mens were found also on algae, chiefly Laminaria, dredged at

the mouth of the harbour and near Port Magee ; and on one of

the hulks.

This species varies very much in the extent and depth of its

colouring. In addition to examples resembling the type as

depicted by Alder and Hancock, we found at Yalencia much
more richly pigmented individuals such as occur also with
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some frequency on the Zostera beds in the Plymouth district

(see Garstang's description, loc. eit.). Most of these highly

coloured examples agreed with their more typical companions in

their slender elongate form ; but other specimens were met

with at Valencia showing some approach to G. picta in both

shape and colour, so that we were in doubt to which species

they should be referred. Indeed, it appears to me doubtful

whether G. Farrani and G. picta can be specifically distin-

guished ; and there seems little reason to regard Eolis Adelaides,

Thompson, and the F. Rolertiance and U. andreapolis of

M'Intosh as more than colour varieties of G. Farrani. On the

other hand, G. Farrani is, in my opinion, quite distinct from

G. tricolor, to the synonymy of which it was relegated by

Priele and Hansen. This view is now shared by Mr. Garstang,

who informs me that he was not acquainted with the real G.

tricolor in 1890 when he wrote his account of the Opisthobran-

chiata of Plymouth. In point of fact G. tricolor is one of the

commonest Jfudibranchs on the trawling grounds in 20-30 fms.

off the south coast of Devon and Cornwall, but the resources

of the Plymouth Laboratory did not at that time j)ermit of

much exploration in the Channel. Besides inhabiting totally

different ground, Galvina tricolor differs from G. Farrani in

attaining much greater size ; it is in particular a much wider

and stouter form, and its papillae are larger and more inflated,

and so crowded as to be usually much flattened by mutual

pressure.

Sub-family.—CORYPHELLID^.

Genus.

—

Coeyphella.

Coryphella gracilis, A. & H.

Eolis
(
Coryphella) gracilis, A. & H.

Found frequently in the spring of 1895 under stones on the

shore near Knightstown and at Dohilla.

Coryphella Landsburgii, A. & H.

Folis
(
CoryphellcC) Landshurgii, A. & H.

This widely-distributed species was dredged on two occasions

onlv in Valencia Harbour in 1895 : not at all in 1896.
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Coryphella lineata, A. & H.

Eolis {Coryphella) lineata, A. & H.

Found in extraordinary abundance on Tubularia growing on

the bottoms of the two hulks, and reaching much greater

dimensions than those given by Alder and Hancock. !N'ot a

single specimen was found by us except on the hulks.

Sub-family—FAYOEIIs^ID^

.

Genus

—

Payoei>^us.

Favorinus albus, A. & H.

£oUs {Favorinus) alius, A. & H.

Found under the stones on the shore near Knightstown and

at Church Island, and dredged on Shell-beds and Ascidian

ground, and in Port Magee Channel. IN'ot abundant.

Sub-family—FACELmiD^.

Genus

—

Faceltna.

Facelina coronata (Forbes).

Folis {Facelina) coronata, A. & H.

One of the commonest J^udibranchs at Valencia ; found

under stones at low tide at all suitable parts of the shore

;

very abundant on one of the hulks, a few only on the other

;

dredged once on Laminaria at the mouth of the harbour.

Facelina Drummondi (Thompson)

Eolis {Facelina) Drummondi, A. & H.

A few were found on each of the hulks ; most of these were

of very large size, exceeding the maximum dimensions given

by Alder and Hancock. One measured over 5 cm. in length

when by no means well extended, but this dimension gives

little idea of their size ; their width and the length of their

papillae being proportionately greater than in most Solids.

The one measured had seven or eight groups of papillse on

each side ; Alder and Hancock say four to six. In colour

most of our specimens were closely similar to Alder and Han-
cock's drawing. One was much paler, the hepatic cceca being

pale brown with dark brown apex.

No specimens of this species were found elsewhere by us.
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Tacelina punctata, A. & H.

^olis [Facelind) punctata, A. & H.

A single specimen was found under a stone on the shore of

Glanleam Bay in 1895.

Sub-family—JAFID^.

Genus

—

Antiopa .

-Antiopa cristata, delle Chiaje.

Antiopa cristata, A. & H.

Janus cristatus, Bergh.

Dredged on tlie Shell-bed off Knightstown on one occasion

in 1896.

Antiopa hyalina, A. & H.

Antiopa hyalina, A. & H.

Janus hyalinus, Bergh.

Two examples were found in a crevice in the rocks at Beena-

giveen in 1895. In 1896 the species was dredged on some

half-dozen occasions in various parts of the harbour, including

Port Magee.

Family—LOMANOTID^.

Genus

—

Lomanotus.

Xomanotus portlandicus, Thompson.

Lomanotus portlandicus, Thompson, Ann. Mag. Nat. Hist., Ser. 3,

vol. v., 1864, p. 48.

Lomanotus Hancochi, Norman, Ann. Mag. Nat. Hist., Ser. 4, vol.

20, 1877, p. 518 ; and Ser. 6, vol. vi., 1890, p. 80.

Lomanotus varians, {pro parte) Garstang, Journ. Mar. BioL Assoc,

vol. i. (n. s.), 1889, p. 185.

Lomanotus genei (?), Yerany, Cat. Anim. Invert. Mar. Golf di

Genova e Nizza. Geneva, 1846.

Lomanotus JEisigii (?), Trinchese, J. V. Cams, Prod. Fauna

Mediterr., vol. ii., 1889, p. 207.

A large specimen of Lomanotus, fully 5 cm. long, was found

by Miss Maud Delap lying on the beach at Ardcost in May,

1895. There seemed little doubt that it was not at home

there, but had been accidentally stranded and left by the tide.

\
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So far as I know, only three large specimens of Lomanotus

had previously been obtained in Britain, viz. : two examples

dredged in Weymouth Bay by Thompson (Z. portlmidicus) and

one by J^orman off Berry Head, Torbay (Z. Sancocki). Two
more have been recently found at Plymouth by myself. In

the case of not one of these does the precise habitat appear to

have been discovered.

I was at first disposed to follow Garstang in uniting all the

Britisli Lomanotidte as one species. I certainly agree with him
that the specific distinctions laid down by the authors of the

four British specimens will not hold good. With Garstang'

s

criticism of the specific characters I fully agree ; apart from

details of colouring, my three large specimens agree precisely

with the descriptions of L. portlandicus and Z. SancocJci, except

as regards one point in each case ; the plearopodial fold on each

side is continuous with the sheath of the rhinophore, and the

rhinophores are finely laminated. With all due deference to

the great experience of the authors of those species I confess to

attributing these differences to imperfect observation on their

part. So far as external structure is concerned there seems

indeed little reason to doubt the justice of Garstang's conclusion

that the small specimens he studied were merely the young of

the large species. But examination of a number of small

individuals during the last two years, in addition to the larger

ones already mentioned, has brought out a distinct and appa-

rently constant difference in colour. Small specimens of

Lomanotus, rarely exceeding 12 mm. in length, are not uncom-

mon at Plymouth on Antennularia. Except when very small

(6 mm. or less), they are deeply pigmented with various shades

of brown with a superficial sprinkling of opaque yellowish

white, producing a marbled pattern, and rendering them deci-

dedly opaque. These are undoubtedly the Eumenis {Lomanotus)

marmorata^ of Alder and Hancock. They have been described

in some detail by Garstang. My large specimens, on the other

hand, were, considering their size, very transparent. One was

' The entire margin of the rhinophoral sheaths of E. marmorata was doubtless

an individual peculiarity of the single specimen seen by Alder and Hancock. The
erroneous representation of the anterior part of the pleuropodial fold in their draw-

ing may possibly be explained by the fact that this specimen was somewhat

injured, though the same error seems to have been made in describing L. portlan-

dicus.
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of a pale yellowisli flesh-colour, another (that from Valencia)

was of a rich golden brown colour, and the third of redder hue,

closely resembling that of some red Algse^ obtained in the

same haul of the dredge. The colour in each case was due to

minute scattered granules in the integument, hardly visible

except under the microscope, and interfering very little with

the transparency of the tissues. The only opaque colouring

material present was confined to the deep yellow tips of the

velar processes and of the papillae of the rhinophoral sheaths

and pleuropodium. Apart from their yellow tips, the ground

colour of the papillse was deeper than that of the rest of

the dorsal surface, while the foot was paler than the

latter.

The colouring of the specimens of Thompson and Norman
differed slightly in detail, but not to an important degree, from

any of my specimens. They certainly show no approach

towards L. marmorahis, and they are described as "pellucid"

and "very transparent" respectively. It is very difficult, not

to say impossible, to believe that these large individuals were

ever pigmented like Z. marmorata when young. I have,

moreover, found one individual, only 9 mm. long (adhering to

Cellaria, trawled in the English Channel off Plymouth), which

was undoubtedly a young example of the large form. I had no

living specimens of L. marmoratus at the time with which to

compare it, but it appeared to me to be proportionally wider, and

to have the pleuropodium more developed and foliaceous than

in the last-named. This may have been a question of exten-

sion, however. The outer tissues were almost colourless, the

dorsal surface having a faint orange tinge from the presence of

a few scattered microscopic specks of dark red and reddish

orange ; and moderately transparent, so that the pale fawn-

coloured digestive organs showed through. The velar pro-

cesses and the papillae of the rhinophoral sheaths and pleuro-

podium were tipped with bright orange yellow, as in the large

examples. I should judge one of Garstang's specimens^

(15 mm. long) dredged south of the Plymouth Mewstone, to

belong to this form also.

1 Scinaia purcellata and Belesseria sanguinea.

- That described first {loc. cit., p. 186). The other two specimens from the same

locality (described p. 187) were obviously L. viarmoratus.
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So far as the eYidence goes, then, we have in British waters

two well-marked forms of Lomanotus
; the marbled brown

Antennularia-haunting L. marmoraius, rarely much exceeding

12 mm.^ in length ; and Z. portiandictis, in which brown

pigment is entirely lacking, which may attain a length of

6 cm., and of whose habitat we have no information beyond

the finding of a single small specimen on Cellaria. Whether

these are entitled to be considered distinct species, in the ab-

sence, so far as known, of structural difference, or only well-

marked colour-varieties, must be left for future investigation.

In particular we have no information as to whether the small

L. marmoratus are mature ; no one, so far as I am aware,

having found them spawning.

"With regard to the two Mediterranean species, Z. genei and

L. Msigii, I have only had access to the description in the

" Prodromus Faunae Mediterranese " of Carus, So far as one

can judge, there seems little reason to regard them as distinct

, from one another. L. portlandicus apparently only differs

from them in unimportant details of colouring of distinctly

less moment than those which distinguish the last-named from

L. marmoratus, so that Garstang's relegation of Z. portlandicus

to the synonymy of Z. gefiei will probably be justified in the

future. On the other hand, I understand from Mr. Garstang

that he is now more disposed than formerly to consider

Z. marmoratus distinct.

All my specimens of Z. portla^idicus were observed to swim

by a powerful lashing motion of the body from side to side.

When indulging in this movement the lateral margins of the

foot were closely applied together. One of those taken at

Plymouth deposited spawn in the shape of a long white thread

(under 1 mm. in thickness) thrown into a loose, elongate,

irregular, spiral coil.

Distribution.—South-west coast of England (Thompson
;

Norman ; W. I. B.) ; west of Ireland (W. I. B.) ; Mediter-

ranean (?) (Verany ; Trinchese).

1 One specimen, 18 mm. long, is the only example of L. marmoratus I have

seen exceedina: 12 mm.

R.I.A. PEOC, SEE. III., VOL. V. 3 N
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Lomanotus marmoratus, A. & H.

Eumenis {Lomanotus) marmoratus, A. & H.

Lomanotus flavidus, A. & H.

L. varians {pro parte), Garstang (1889, loc. cit.).

L. genei {pro parte) Garstang, Journ. Mar. Biol. Assoc, n. s.,

vol. L, 1890, p. 426.

L. genei, Gamble, Ann. Mag. Nat. Hist., ser. 6, vol. ix., 1892,

p. 379, pi. xvii.

L. genei, Gamble, Irish Naturalist, vol. v., 1896.

L. genei, Herdman {fide, Beaumont), Trans. Biol. Soc, Liverpool,

1896, vol. X., p. 42; and Annual Report, Brit. Assoc, 1896,

p. 446.

Small specimens of Lomanotus (under 12 mm. in length)

"were found on several occasions IWingonAntennularia dredged

in Valencia Harbour. They were identified by Mr. Gamble as

belonging to the same species which he had studied at Plymouth,

and described as L. genei {loc. cit.).

In dealing with the last species I have already expressed my
conviction that the small marbled brown L. marmoratus should

be regarded as a well-marked and constant variety, if, indeed,

it be not specifically distinct from L. portlandicus. Alder and

Hancock's L. flavidus was, in ray opinion, probably a young

L. marmoratus rather than L. portlandicus ; very similar young

individuals have been described by Garstang {loc. cit. 1890,

p. 427), and observed by myself also. A comparison of speci-

mens of different size shows that the marbled brown pig-

mentation begins to appear in individuals of about 6 mm., and

gradually becomes more and more marked during growth; and

the papillse become leaf-like.

Distribution.—S.W. of England (Alder; Garstang; Gamble;

W. I. B.) ; Isle of Man (W. I. B.).

Family—DOTONID^.

Genus

—

Doto.

Doto coronata (Gmelin).

Doto coronata, A. & H.

We found this the most abundant Nudibranch on the dredg-

ing grounds in Valencia Harbour in the spring of 1895, occur-
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ring chiefly on Antenmdaria. In the summer of the following

year only a single example was seen ; it was found on one of

the hulks.

Doto pinnatifida (Montagu).

Boto pinnatifida, A. & H.

Dredged on three occasions in Yalencia Harbour, probably

on Antennularia. I have seen a considerable number of

examples of this species ; it is by no means uncommon in the

Plymouth district. I consider it a well-defined species ; apart

from structural features, its colouring is fairly constant and

characteristic, enabling one familiar with its appearance to

distinguish it at a glance from its British allies.

Distribution.—S. Devon (Montagu; "W. Garstang; "W. I. B.);

Isle of Man (W. I. B.) ; Guernsey (Alder) ; Eoscofi (Hecht).

Doto fragilis (Forbes).

Doto fragilis, A. & H.

Common both in 1895 and 1896 on Hydroids (more particu-

larly Antemiularia) dredged on the Shell- beds in Valencia

Harbour.

Family—DENDEON'OTID M.

Genus

—

Deistdeonotus.

Dendronotus arborescens (0. F. M.).

Dend/ronotus arborescens, A. & H.

Yery numerous, and of large size on one of the hulks ; a few

only on the other. Not found by us anywhere else at Valencia,

Section II.—Nudibrancliiata Holohepatica.

Family.—DOEIDID^ CETPTOBEANCHIAT^.

Sub-family—AECHiDOEiDiD.a;.

Genus

—

Aechidohis.

Archidoris tuberculata (Cuv.).

Doris tuberculata, A. & H.

Common on the rocky parts of the shores of the harbour.
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Arcliidoris flammea (A. & H.).

Boris flaynmea, A. & H.

A fe-s^ specimens -^ere found by Mr. Gamble on a red sponge

{J.
Symeniacidoii) dredged on tbe Knigbtstown Sbell-bed and

on tbe K^uUipore ground in Port Magee Cbannel.

Doris, sp. nov?

A single specimen of a small Boris, Tvbieb had been previously

found at Port Erin by llr. J. C. Sumner and myself (Trans.

Liverpool Biol. Soc., x., 1896, p. 42), and believed to be an

undescribed species, was dredged on sandy ground to tbe nortb

of Doulus Head (25 fms., ca.).

Sub-family—KENTfiODOEiniT)^

.

Genus

—

Jorxmna.

Jorunna Johnstoni (A. & H.).

Boris Johnstoni, A, & H.

Found under stones at low tide not unfrequently.

Sub -fam ily

—

Platydgeidid^ .

Genus

—

Plaitdoeis.

Platydoris planata (A. & H.).

Boris planata, A. & H.

A single example was dredged on tbe Nullipore ground in

Port Magee Cbannel in 1896, in tbe same haul as Archidoris

flammea.

Family—DOEIDID^ PHAL^EEOEEAXCHIAT^.

Sub-family

—

Polxceead^.

Genus

—

..^Egieus.

.ffigirus punctilucens (d'Orb).

^girus functilucens, A. & H.

One of tbe commonest ISTudibrancbs in tbe barbour. Found

on most of tbe dredging grounds, and between tide-marks on tbe

rocky parts of tbe sbore.
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Genus

—

Teiopa.

Triopa claviger (0. F. M,).

Triopa claviger, A. & H.

A common form, found on Zostera and Algs, and under

stones at low tide ; and dredged on Shell-beds, on sandy

gravel at the mouth of harbour, and on l!Tullipore ground

at Port Magee.

Genus

—

Poiyceea.

Polycera Lessonii (d'Orb).

Polycera Le&sonii, A. & H.

Polycera ocellata, A. & H.

Palio Lessonii, Bergh.

Most authorities now regard P. ocellata, A. & H,, as a variety

of P. Lessonii. Specimens recorded by Gamble as P. ocellata

were dredged on several occasions on Shell-beds in 1895,

besides being found once on the shore. In the following year

the only record is of P. Lessonii dredged in the harbour, the

exact locality being doubtful.

Polycera quadrilineata (0. F. M.).

Polycera quadrilitieata, A. & H.

One of the commonest and most generally distributed

Nudibranchs on all the dredging grounds in the harbour.

Occasionally found on the shore also.

Sub-family—GoNioDOEiniDiE.

Genus

—

Acai^thodokis.

Acanthodoris pilosa (0. F. M.).

Doris {Acanthodoris) pilosa, A. & H.

Found under stones on the rocky parts of the shore on

several occasions in 1895; spawning in April. Not found in

1896 at all.
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Genus

—

Lamellidoeis.

Lamellidoris bilamellata (Linn.).

Boris {Lamellidoris) bilamellata, A. & H.

Very abundant on a limited area of one of the hulks beached

in 1896 ; none found on the other. In 1895 it was found once

on the shore near Knightstown.

Lamellidoris aspera, A. & H.

Boris {Lamellidoris) aspera, A. & H.

Not at all common in Valencia Harbour. Dredged on

Ascidian ground on one occasion each year ; and found once on

the shore of Church Island.

Lamellidoris (sp. ?).

A small Lamellidoris, attaining a length of 6 mm., was

frequently found adhering to the under sides of stones on the

shore, and to Pecten and other shells dredged in the harbour.

We failed to identify it satisfactorily with any of Alder

and Hancock's species. In most of its external features it

agreed best with L. pusilla, but the tubercles of the mantle

were more clavate, and were decidedly spiculose. In these

points it agreed with L. inconspicua. The radula of a pre-

served specimen, examined recently, is somewhat intermediate

in character between L. inconspicua and L. ollonga (A. & H.,

pi. 46, figs. 13 and 14), approaching more closely to the latter.^

The Valencia animal was, however, certainly not L. ohlonga,

with which I am quite familiar.

Genus

—

Goniodoeis.

Groniodoris nodosa (Montagu).

Goniodoris nodosa, A. & H.

This species, which at Plymouth is one of the most abundant

and generally distributed of Nudibranchs, was far from common
at Valencia. I find it recorded as taken on the shore twice in

1 Alder and Hancock state tliat the hook of the inner denticle in L. ohlonga

may be denticulated, though they represent it smooth in their figure. It is certainly

denticulated in two specimens examined at Plymouth. They do not figure the

radula of L. pusilla, but state that it resembles that of i. inconspicua.
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1895 (spawning in April), and dredged twice in 1896 (on Shell-

teds and on the Port Magee NuUipore ground, respectively).

Genus

—

Idalia.

Idalia pulchella (?), A. & H.

Idalia pulchella, A. & H. (Appendix p. v.)

Idaliella pidchella, Bergh.

A possible example of this species dredged on Pecten ground

in April, 1895, is thus described by Gamble:— " One-eighth
inch long. Body steep-sided, white speckled with brown and

opaque white and dotted with yellow. Two long pairs of

pallial processes anteriorly. Rhinophores laminated posteriorly

for three-quarters of their length. Two pairs of very small,

and one larger posterior bifurcated pair, of processes at the sides

of the two branchial plumes, and exceeding the latter in size."

Idalia Leachii, A. & H.

Idalia Leachii, A. & H.

A single specimen of this species was dredged on the trawl-

ing ground in Dingle Bay, in about 35 fms., bottom fine muddy
sand. It was probably about 25 mm, long when extended (in

the preserved state it measures almost 20 mm.), and in form

agreed almost exactly with Alder and Hancock's descrip-

tion. Though widely distributed in British seas (from South

Devon to Shetlands), it does not appear to have been recorded

from Ireland or from outside the British area.

Sub-order—ASCOGLOSSA.

Family—HERM^ID^.
Genus

—

Heeiuea.

Hermeea bifida, (Montagu).

Hermcea lifida, A. & H.

Dredged on several occasions on Shell-beds in the harbour,

and at Port Magee among Algae.

Herma9a dendritica, A. & H.

Hermcea dentritiea, A. & H.

Found on Codium growing on the rocks at Reenagiveen and

on the north side of Beginnis.
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Family—ELYSIID^.

Genus

—

Eltsia.

Elysia viridis (Montagu).

Mysiaviridis, A. & H. (Appendix, p. xxiii,).

Moderately common among Algae on the shore, and among

refuse weed in the more muddy parts of the harbour.

Family—LIMAPONTIID^

.

Grenus—LiMAPONXIA.

Limapontia capitata (0. F. M.)

Limapontia nigra (Johnst.), A. & H. (Appendix, p. xxiv.).

Found among Algse collected between tide marks at E.eena-

giveen and Church Island, and dredged in Cahir River on

muddy ground (Gamble).

Genus

—

Act^onia .

ActsBonia corrugata, A. & H.

Actceonia corrugata, A. & H.

Found in weed material from rocky parts of the shore.

Sub-order—TECTIBRANCHIATA.

Section I.

—

Bulloidea.

Family—ACT^ONIDiE.

Genu s

—

Action.

Actaeon tornatilis, Linn.

Tornatella fasciata, Forbes and Hanley.

A single specimen was dredged in Dingle Bay, on coarse

sandy bottom in about 25 fms., to the north of Doulus Head;

and was determined by Mr. Gamble.

Family—BULLID^.

Genus

—

Acera.

Acera bullata, 0. F. Muller.

Acera bullata, Forbes and Hanley.

"We were informed by the Rev. A. Delap that this species

was at times plentiful in Valencia Harbour.
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Family—PHILINID^

.

Genus

—

Philine.

Philine aperta, (Linn.)

Philine aperta, Forbes and Hanley.

Dredged in the more muddy parts of the harbour.

Philine catena (Montagu).

Philine catena, Forbes and Hanley.

Dredged on Shell-beds once in 1895, and once in 1896

(Gramble).

Philine punctata (Clark).

Philine punctata, Forbes and Hanley.

Dredged some half-dozen times in 1895 on Ascidian ground

and Shell-beds, and on muddy ground in Cahir Eiver (Gamble).

Section II.

—

Apltsioidea.

Family—APLYSIID^.

Genus

—

Apltsia.

Aplysia punctata, Cuv.

Aplysia hylrida, Forbes and Hanley.

Dredged in various parts of Valencia Harbour, but not found

in any abundance. Many of the specimens were very small,

8-10 mm. Similar young individuals were also found among

Algse collected on the shore at Reenagiveen and Church

Island.

Section III.— Pletjrobkanohoidea.

Family—PLEUROBRANCHID^.

Genus

—

Pletjeobeanchus.

Pleurobranchus plumula (Montagu).

Pleurobranchus plumula, Forbes and Hanley,

Found under stones at low tide on the rocky parts of the

shore in 1895. Not found in 1896.
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Family—RU:N'CmiD^.

Genus—RiwciifA.

Runciua Hancocki, Forbes.

Runcina Hancocki, Forbes and Hanley.

Twice found on the shore near Xnightstown, probably among

weeds in rock pools. (Gamble).

Bpuncina (sp. nov. ?).

A small Tectibranch somewhat similar to the last species in

external character, about 3 mm. long, and of a deep vinous

red colour, was dredged several times on Ascidian ground in

the harbour. We thought at first that it might be the young

of some known species, but it is more likely a new species.

Having lately found this form in the river Yealm near Ply-

mouth, I hope to be able to come to a more definite conclusion

respecting its position.
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